Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



• • •' 

•'. t ,1-- 



I 

• ■♦ 



« i 



Y^ 






STUDENT'S GUIDE 



DISEASES OF THE EYE. 



BDfrAED NETTLBSHIP, F.E.C.S., 



WITH EIGHTY-NINE ILLUSTRATIONS. 




PHILADELPHIA! 

HENRY 0. L E A. 

18811. 



• T • 



» • 

• • • • « 

• • • • 



• • •• 



rOIiLINA, PRINTER. 



4A9 



TO 



JONATHAN HUTCHINSON, 

CONSULTINO SURGEON TO THE MOOBFIELDS OPHTHALMIC HOSPITAL, 
SENIOR SURGEON TO THE LONDON HOSPITAL, ETC., 

f 1(18 look 

18 DEDICATED 

IN GRATEFUL ADMIRATION OF HIS EMINENT QUALITIES 



AS A 



CLINICAL TEACHER AND INVESTIGATOR. 




PREFACE. 



The aim of this little book is to supply stadenta 
with the information they most need on diseases of 
the eye during their hospital course. It was appa- 
rent from the beginning that the task would be a 
difficult one, all the more as several excellent 
manuals, covering nearly the same ground, are already 
before the public. That no one of them singly ap- 
peared exactly to cover tlie ground most important 
for the beginner in clinical oplithalmology encouraged 
me to attempt the present work. 

The scope of the work has precluded frequent 
reference to authors, those named being chiefly such 
as have made recent additions to our knowledge in 
this country, I am greatly indebted to Dr. Gowera, 
Dr. Barlow, and other friends for much information, 
and for many valuable suggestions. My best thanks 
are due to Mr, A. D. Davidson for his kind assistance 
in reading the sheets fur the press. 



Tlie following are the stiimlanl warka of wtiicli 
moat use has been made; but many original [lapers 
and smaller treatises have also been consulted: 



Soelberg WbIIe, ' Treatise on Diseaaes of the Eye.' 

StellwBg, ' Treatise tin Diseases of the Eye.' 

Graefe Had Baemisch, ' Handbuob. dur Anguiiheilkunde,' par- 
tiunlariy the volumes on Diseases of the ConjunctiTa (Saemiach) ; 
Diseases of the Retina and Optic nerre (Lnber) ; Glaucoma 
(Sclimidt) ; and tlie Relation of Oi^ueral Diseases to diseases of the 
Eye (FSrster). 

Wecker and Landolt, ' Traits uomplet d'OphlliBtmologie,' vol. i. 
18T9. 

Weckor, ' Chirnrgie Oculaita,' 1B79. 

Donders, 'Anomalies of Jnoommodation and Refraction of tlie Eye' 
(New Sydenliam Society's Translation). 

Liubreicli, 'Atlas d'Ophtlialmoscopie.' 

Magnus, 'Atlas Oplithalmoscopischer.' 

Pagenstccher and Crsntli, 'Atlas o( thu Pathological Anatomy of 
tlie Eyeball.' 

Ponoet, 'Anatoraie Pathologiqoe de rOell," in Perrln and Pou- 
evVt Atlas, 1BT9. 

Schreiber, ' Veriindenmgon des Angenbintergruudas bei Intor- 
nen Erkrankungen,' 18TB- 

Oowers, ' Manual and Atlas of Medical Ophthalmoscopy,' IHTQ. 

Clifford Allbutt, ' The Ophtbaliauscope in Diseases of the Nervous 
Systuta and Kidneys.' 
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DISKASES OF THE EYE. 



PART I. 

MEANS OF DIAGNOSIS. 



CHAPTER I. 



LEADING SYMPTOMS. 



A PATIENT who seeks advice about his eyes will generally 
lay stress upon (a) some external inflaiiimatory or irritative 
symplomfl; (b) defectiFe sight alone; (c) a squint or some 
other disSgurement, or inability to open or shut the lids : (d) 
pain may be tlie chief or only symptom. 

(a.) There are symploms of external irritation or inflam- 
mation. — (I)There is watering, photophobia, or iweUing of 
the lidt, with or without redness of the eye, and defective 
sight. Examine the lids for ophthalmia tarsi, styes, irregu- 
lar growth of the lashes, meibomian and other tumors. Look 
al the inner surface of the lower lids; if there be thickening 
and redness, evert and examine also the upper lid (for granu- 
lar disease). Examine the surface of llie eyeball carefully as 
to degree and cliaracter of congestion, whether local or gene- 
ral, affecting the exposed or oaly the covered parts, due to 
superficial, tortuous, bright red vessels (conjunctivitis), or to 
deeper, straighter, pink or purplish vessels (ulcers of cornea, 
iritis, cyclitis). Spots or pustules with local congestion are 
present (phlyctenular ophthalmia). The cornea shows one 



\ 



u 



SIAQNOSIB. 



or more spots or [lalchcB o? opacity (see Abrasions, foreign' 
bodies anil ulcers of uornea), or is iiazy all over (keratitis), 
or shows a number of miuiite dote at its lower part (keratitis 
punctata). TLe chieC Bymptom is persistent watering of one 
eye — luclirymal obstruction, &c., slight soreness, blinking, s 
little watery or gumniy discharge, and inability to use the 
eyes for long or to bear bright light or strong wind (hyper- 
metropia, myopia, asthenopia). 

(i.) The chief syin|itom is discharge with congenlion 
the eye and lids (jm Ophtbalmia) ; or spatimodic closure 
the lids and photophobia {see Corneal Diseases). 

(3.) Defect of sight is especially complained of, with mo 
or less inflammatory signs and with or without seTere pain. 
£xamine the cornea for ulcers and other haziness ; the pupil 
for size, mobility, and clearness ; and the iris for color and 
general apjwai'ance (iritis glaucoma). Feel the tension and 
(iscerlnin roughly (lie condition of the visual field and note, 
accurately the near and distant sight. Inquire as to injury. 

(b.) The complaint is of defective sight in one or both 
without other symptoms. Such symptoms, whether syi 
metrical or unilateral, may indicate an error of refraction 
accommodation, or opacity of some of the media, or dieei 
of the choroid, retina, or optic nerve. 

Ascertain whether one or both eyes are affected ; the dura*, 
tion of the defect ; and under what circumstances as regai 
the distance of objects and brightness of light it ia moatj 
observed. Remember that defect of one eye often remaii 
undiscovered for years until attention is accidentally drawn 
to it. Is the failure of sight related to bod health or to pain 
in the head? (albuminuric retinitis, optic neuritis, or atrophy, 
megrim). Tuku the near and distant vision, examine the 
transparency of the cornea, lens {see cataract), and vitreoiU) 
the color and appearance of the irideii and the size, shape, 
and mobility of the pupils, and try the tension of the eyea> 
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H' the media are clear, the iris and pupil Iiealtliy, and tlie 
oplitlialmoscopic appearances natural, examine tlie retraction 
and accommodation (hypermetropia, myopia, presbyopiu, 
pantljeis of accommodation). Remember that presbyopia 
with hypermetropia causes great defect botii for distant and 
near objects. If opacity of vitreous or lens be suspected or 
proved, or if the defect of sight be nut remedied by glasses, 
it is usually best at once to dilate the pupil with atropine 
and make a more thorough ophthalmoscopic examitmition. 
It is necessary to examine the fundus curefully by the erect 
image in all doubtful cases. If the disk appears markedly 
oval either before or after ^he use of atropine, astigmatism is 
suspected. As to atropine, it is, as a rule, far l>etler to use 
it (to the extent of dilating the pupil) than by examining 
with a small pupil to run the risk of overlooking small but 
important changes in the lens, vitreous, or fundus. The 
necessity for its use will depend very much on the skill of 
the observer and on liow much time lie can spend over the 
case ; for the larger the pupil the more easily and <]uick]y is 
the fundus explored. When the sight is pretty good the 
patient should always be warned that ihe atropine will dilate 
the pupil and make the sight dim for a day or two. When 
there are changes in the optic disk or reason to suspect dis- 
ease of Ihe optic nerve, the color perception should be tested. 
If the complaint is of double vision, ascertain whether it is 
binocular or monocular by closing one eye; monocular dip- 
lopia or I'olyopia is rare, and is recognized by the persistence 
of the aympton) when one eye is closed. 

(c.) There is a squint or some other disfigurement or 
ability to open the lids (ptosis), or to close them (iinralysis 
of facial nerve) ; or defective movement of the globe in 
or other direction : or prominence of one or both eyes (prop- 
losifl, Basedow's disease) ; or the eyeliils are swollen but not 
inlbuneil (emphysema, orbital tumors). In myopia the eyes 
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are often prominenl. And if the myopia is onc-sidui]. 
pearance may be un»ym metrical. 

(d.) Pain is the chief or only symptom complained 6f.M 
Note whether it ie referred to the eyebuU or to the I'orehead 
or temple, ete. ; wliether periodic and unrelated lo use of the 
eyes (neuralgia), or irregular in onset and related to health 
(megrim), or distinctly related to use of the eyes (see myo- 
pia, hypermetropia, asthenopia). Is there tenderness on 
pressure orer the supraorbital notch? Test the sight c 
fully and make a careful ophthalmoscopic examination i' 
ca!<ea ; atropine, as a rule, will not be needed. 



The following abbreviations will be used : — 



T. Tension of thu uyuball. 

M. M;opia. 

H. Hypermetropia. 

B. m. MonifHst hyp<*rmHtropi&. 

H. 1, LiitJint hypermetropia, 

Pr. Presbyopia. 

As. Astiguiatiani. 

A. Aocoiamndation. 



isof T 



V. AoaU 

p, Punotum proximum or nei 

p. 1. Perception o! light ; pu 
caption of tho ditTettiiici! h 



twepn strong light and shad 
when tliH eye is alternate^ 
covered and en posed. 
Punctuc 



?ign for a foot. 

'. Sign for an inch. 

I. Dioptric, the unit in the mot- 
rical system of measuring 
lenses. A dioptric (1 D.) is 
a lena nhose focal length il 

. s. YnUow spot of the retimkl 
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CHAPTER II. 
EXTERNAL EXAMINATION OF THE EYE. 

(1.) To detect irregularity of the corneal gurface, make 
the patient follow some object, e. g., the uplifted finger, moved 
slowly in different directions, and walch the reflection of the 
window from the cornea; it will be suddenly broken by any 
irregularity, such as n Gmall abraaion. 

(2.) To estimate t\ia temion of the eyeball {T .) the patient 
looks steadily down, and gently closes the eyelids. The 
observer makes light alternate pressure on the globe through 
the upfier lid with one finger of each hand, as in trying for 
fluctuation, but much more delicately, and placing the fingers 
much nearer together. The finger tips are placed very near 
together, and as far back over the sclerotic as possible. The 
pressure must be gentle, and be directed vertically dovji- 
wardt, not backwards. It is Lest for each observer to keep 
to one pair of Sogers, not to use the index at one time and 
tbe middle finger at another. Patient and observer should 
always be in the same relative position, and the best is for 
both to stand and face one another. Always compare the 
tension of tbe two eyes. He sure that the second eye does 
not move (roll upwards) during examination, fur if this oi 
a wrong estimate of the tension may be formed. Some test 
both eyes at once with two fingers of each hand. Normal 
tension is expressed by T. n.; the degrees of increase . 
decrease being indicated by tbe -|- or — sign, followed by 
the figure I, 2, or 3. Thus T. + I means decided increase; 
T. 4- *2, much increased, but sclerotic can still be indented; 
T, + 3, eye very liard, cannot be indented by moderate pres- 
2* 
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Bore ; T. — 1 — 2 — 3 indicate Hiiccessive degrees of lowi 
tension. A note of interrogaLion (T. ? + o r ? ^) for doul 
fill caseB, and T. n. for the normal, give nine degrees, which 
may Im usefully diatiiiguished. Equally good observers often 
difr<;r in reganl to the minor changes of tension. Apart Irom 
variations in delicacy of touch it is to be remembered that 
eyes deeply set in the oi'bits are more ilifiicutt to lest, and 
that T. in a few cases really does change at short intervals, 
«. g., within half an hour. Thickening and stiffness of the 
sclerotic alters llie apparent tension ; the eye may really be 
less distended than in health (i. e., T. be — ), and yet the 
want of flexibility of the sclerotic may give an opposite 
pression. When an old blind eye contains bone it feeU 
wood oovered with waslileather. 

(S.) The mobility of the ej/eiall may be impaired in any 
direction, all directions, and in any degree up to absolute 
flxity. Commonly only one eye is affected. First direct 
the putient with bolh eyes open to look slroDgly, or follow 
iiome uphold object, moved in each of the lour cardinal 
directions (up, down, right, left); and next to look at an 
object (finger or pencil) in the middle line and rather below 
the horizonlal, which is gradually approached from 2' to 
about G" to test the convergence power. Of course, in each 
poxilion we must notice both eyes; thua, when the patient 
looks to his right we have to note the outward movement of 
hiH right and the inward movement of his left. The fixed 
marks for inward and outward movements are the inner and 
outer eunthi, and as the apparent freedom of movement 
judged in this way varies a litlte in different people, sym- 
metrical movements of the two eyes of the same patient 
should always be compared. In looking strongly outwards, 
the corneal margin usually reaches, or very nearly reaches, 
the outer cuuthus, and the inner margin the inner cantbug 
in inward movement. In children and stupid people the 
movements are ofien defective unless some patience ie used 
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Ihe cxitmi nation. In very myopic patients the eyes move 

lewliat less freely in ftll directions. Tlie upward move- 
ments are estimated by observing the position of the cornea 
in relation to the border of the lower lid. The upper lid is 
I less trustworthy guide, since there may be some jitosis or 
jther cause of inequality between the two sides. 

(4.) Squint or ttrahitmui exists if tlie visual axes are not 
both directed to tbe object of attention, i. e.. if the rays fall- 
ing on the yellow spot of one eye do nut proceed from the 

le object as those which fall on the yellow spot of tbe 
other. A squint may be the result either of overaction, or 
of weakness or paralysis of a muscle : the internal rectus by 
excessive contraction often causes convergent squint ; all 
other forms, whether convergent or not, result from actual 
defect of nervous or muscular power. 

Wben a squint is well marked there is no difficulty in 
identifying the squinting eye as the one which is not directed 
towards any object held up to the patient's attention. In 
most cases the patient always squints with tbe same eye, but 
1) a few he will use either indilferenlly (alternating squint). 
Nor is there often any doubt as to whether the squint is in- 
ternal (convergent) or external (divergent), i. e,, whether the 

is of the squinting eye crosses that of its fellow between 
the patient and the object of bis regard, or crosses it beyond 
ibis object or even positively diverges from it. Upward or 
downward squint, though less common, is quite as evident. 
To prove beyond doubt which is tbe squinting eye direct the 
patieDt to look at a pencil held up in tbe middle line at about 
18" from his face, and with a card or piece of ground glass 
cover the apparently sound, or working eye; the squinting 

■ will at once move and look at the pencil, proving that it 
had previously been misdirected. If Ihe sound eye be 
watched behind the screen it will be seen to squint as soon 
aa the defective eye " fixes" tbe abject ; this is known as tbe 
** secondary" squint, and its direction is the same as that of 
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the " priniary" or original aquint. Tims, it' the " primi 
squint is convergent, the secondary will also be 
In squint from overaction or from mere disuse of one muscle, 
the secondary and primary deviations are equal. But in a 
paralytic case (e. g,, paralysis of the left external rectus, 
causing convergent squint of the left eye), the secondary 
much exceeds the primary squint ; for, in order (when the 
right eye is covered) to move the left eye outwards into the 
position necessary for fixing the object, a greater effort is 
required than if the sixth nerve were sound; and the same 
effort being unconsciously transmitted to the healthy right 
internal rectus, results in a larger movement. In every 
of squint it is necessary to lest the mobility of the eyes, 
to note whether the squint is constant or only occasionul. 

(a.) Diplopia (double liffhl) is almost always caused by 
a squint, but in many of the most troublesome cases this is so 
slight as to cause no perceptible deviation of the faulty eye. 
Diplopia is almost always binocular, disappearing when one 
eye is covered ; but it is occasionally monocular, the patient 
seeing double with one eye. The hitter symptom should be 
carefully tested before acceptance, and when verified it shoi 
lead to examination of the lens and retina, and for nervoi 
symptoms. 

To find out what defect of movement is causing hinocul 
diplopia, take the patient into a dark room, and standing 
a distance of about C-8', ask him to follow with his ej 
the motion of a candle placed successively in different [iod| 
lions, and to describe the relative places of the doul 
images in each position. Ascertain which of the 
images belongs to each eye by placing before one e 
strongly colored glass, and asking which fiame is coloi 
or by covering one eye.gnd asking which image dii 
pears. In many cases the image formed in the deviating 
eye (the " false" image) is less bright or distinct, and this 
ditference gives a valuable means of distinguishing the sound 
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from the affecteil eye ; but the patient does not always notice 
any such difTerence between the two images, and it ie then 
not always easy to be sure which eye is at fault. The patient's 
replies should be recorded on a diagram such as ia shown in 
[he chapter on Strabismus ; the radii may of course be in- 
creased for intermediate positions. The false imagie is marked 
by the doited line, the true one by the full line. We have 
thus a graphic representation of the candle aa it appears to 
the patient, and can deduce from the apparent position of the 
false image what movements of the corresponding eye are at 
fault, and, conBcquenlly, which muscle or muscles are defec- 
tive. It is euenlial that the patient thould not move his 
head during the examination, and that he be throughout at 
the same distance from the candle. Remember thai, in tlie 
extreme lateral movements, the nose interferes and eclipses 
one image. When the double images are very wide apart 
the patient sometimes fails to notice the false image. 

For practical purposes it is often enough in a case of dip~ 
lopia to ask in which directions the double sight is most 
tTDublesome, and how the images appear in respect to height, 
lateral separation, and apparent distance from the patient. 

(6.) Protrtislon of the et/e (^proplosis) and enlargement 

When uneijuaf the relative prominence of the two eyes ia 
best ascertained by sealing the patient in a chair, standing 
behind him, and comparing the summits of the two corneie 
with each other, and with the bridge of the nose. The ap- 
pearance of prominence or recession, as seen from the front, 
depends very much on the quantity of sclerotic exposed; 
thus, slight ptosis gives a sunken appearance to the eyes, and 
in elighl cases of Groves' disease the proplosis seems to in- 
cntase when the upper lids are spasmodically raised. It is 
to be remembered that real prominence of the eye may de- 
pend on enlargement of the eyeball (myopia, staphyloma, in- 
traocular tumor), fls well as on its protrusion, and that if only 
OM ej'G ia myopic, the appearance will be unsymmetiical. 
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In lij-pernielropia where ihe eye is loo short, and in paralye 
of the cervical Bjra|iathetic, the eye often looks 
Ijiatly, decided proptosia may follow tenotomy or pamlyrifl 
of one or more orbital muscles. 

(7.) Information derived from the bloodveiteU ettible ok 1 
the tarj'ace of ike eyeball. — Three systems of vessels have 
to be considered in disease, all, owing to their small aiKe, 
being very imperfectly recognizable in health (Figs, 1 and 2). 
(I) The veiieU proper to the eovjunetiva (potlerior eon- 
janctival reiteli), in which it is not important to distinguish 
between arteries and veins. (2) The anterior ciliary vet- 
leli, lying in the subjunctivat tissue, and which, by their 
perfornting branches, supply the sclerotic, iris, and ciliary 
l>oily, and receive blood from Schlenim's canal and the ciliary 
body: the perforating braticthes of the arleriea are seen in 
hcallli as several rather large tortuous vessels, which slop 
sliurt about j*g" or j" from tlie corneal margin ; their epi- 
scleral non-|ierforating branches are very small and n 
inviflible in healtli, but when distended forming a pink z 
of Ane, nearly straight, very closety-set vessels round the 
cornea ("ciliary congestion," " circa m-cormsil zone," 
Iritis and Diseases of Cornea); the perforating reiW 
very small, but more numerous than the arteries, and t 
episcleral twigs form a closely- meshed network. (3) ' 
vcHsels ])roper to the margin of the cornea, and immediateh| 
adjacent none of conjunctiva (anUrior conjunctival veuA 
and their loop'pUxiU on the corneal border. Fig. 1, /) ; 
those numerouH vessels, whicli are really oftBlioots of t 
anterior ciliary, tlie two former systems anastomose. 

Speaking generally, congestion composed of tortuous bright 
(hrick-red) vessels (System 1), which move with the con- 
junctiva when it is slid over the globe, and which is least 
intense just around the cornea, indicates a pure conjunctivitie 
(ophthalmin), and will usually be accompanied by muco- 
purulent or purulent disuliarge. (2) A zone of pink conges- 
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of dark or dusky color, ami finitUy reticulated (eplBclera 
venui plexvs) often points to glaucomn, but is frequent il|^ 
other conditions, especlully in old people. Congestion ii^l 
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the same region, mure deeply sented, and of a peculiar lilac 
lint, eapeciiilly if unequal in different parts of the zone, Bhows 
cyclilis, (3) Congestion in the same zone, and also com- 
posed of Hfflall vessels, bnt superficially placed, bright red, 
and often encroaching a little on the cornea {anterior con- 
junctival vessels and loop-plexus of contea), usually shows a 
tendency to the relapsing forms of superficial corneal ulcera- 
tion (phlyctenular afiections). It is only necessary to add 
that in the severe forms of any acute disease of the front of 
the eye these types of congestion are often mixed and but im- 
perfectly distinguishable, but that much information is oflen 
derived from attention to the leading forma described. Lo- 
calized or fasciculated congestion generally points to phlyc- 
tenalar disease. 

(8.) Note the color of the iris, and compare it with lliat 
of the fellow eye. In some persons tlie irides, although 
healthy, are of different colors in the two eyes, one blue or 
gray, the other brown or greenish ; and sometimes one iris 
shows large patches of lighter or darker color than its fellow 
(piebald). But if the iris of an inflamed eye is greenish 
while its fellow is blue, we should suspect iritifi, and if the 
iris of a defective eye be ditTerent from its fellow, signs of 
former iritis should be sought. 

(9.) ITte pupils are to be examined as to (1) equality, (2) 
size in ordinary light, (3) mobility, (4) shape. Under mo- 
bility we should note first the behavior of each pupil sepa- 
rately to light and shade, with both eyes open, and again 
with each alternately closed ; second, the beliavior of both 
pupils when shaded and lighted together ; third, their be- 
havior in relation to accommodation and convergence ; and, 
lastly, the effect of atropine in cases needing it. The pupils 
in health should be round and equal, and should be opposite 
to, or a little to the inner side of, the centre of the cornea. 
When one eye is shaded its pupil should dilate considerably, 
and the other to a less extent, and when again exposed it 
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should coDtract briskly. The |>upils are often large 

of the third nerve, but the Inst is seldom symmetrical. They 
may be too large but still actiie in inyopiu and in conditions 
of defective nerve tone. Wide dilRtalionof oneor both pupils, 
wilh dimness of sight of a few days' duration, and without 
ophlhiilmoscopic signs of diHCase, is usually traceable to the 
use of atropine or belladonna either by accident 
pose. The pupils are auialler and less active in i 
unusual smallness and inactivity at any age should excil 
suspicion of spinal or cerebral disease, unless poslerior syne* 
cbiai are present (past iritis). When very small the pupil 
is seldom quite circular; and, again, when dilated from old 
disease it is otlen oval, and usually in tbe vertical direction; 
it is rare to see a pupil oval horizontally. The pupil may 
remain motionless when shaded or brightly lighted either 
from iritic adhesions, paralysis of its muscular fibres, 
glaucoma ; and, lastly, from loss of reflex stimulus from tfai 
retina of its own eye if this be blind {disease of optic 
delBcbed retina, etc.), the iris itself being healthy. In lEri' 
last-named case the pupil of the blind eye 
lantly with that of the other (healthy) eye, since Btiraula' 
lion of one retina excites reflex action of both irides. The 
pupils should dilate when the ciliary muscle and internal 
recti are relaxed (gazing into the distance), and contnict 
during accommodation and convergence (looking at an object 
distant a few inches). The dilatation effected by atropine is 
ofYen less in old than in young people. In comparing the 
two pupils lake care that both are equally well lit ; marked 
inequality is rare, excepting from disease or from widely 
different refraction in the two eyes. When very active 
pupils are suddenly exposed after being shaded they often 
nscillftle for a few seconds befoi'c settling, and finally remain 
a little larger than at the first moment of exposure. The 
pujiils are smaller wlienevor the iris is congested, whether 
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t)iis be a merely lucul condition (e. g., in abrasion of cornea), 
or form part of a more general congeslion, aa in typhus fever" 
and in plethoric conditions, or be caused by venoua obstruc- 
tion, as in milral regurgitation and bronchitis. They are 
large in anoemia, and in cases where the xystemic arleriea 
are badly filled, suoli as aortic insufficiency,' and during 
rigors. 

Fig. 3. 




flO.) T/ieffld of vigiou is the surface from which, at a 
riven distance, light reaches the retina, the eye being at 
rest (Fig. 3). If each part of the field is equidistunt from 
the part of the retina to which it t'orres [Kinds, tlie Held will 

■ The amall pupil of t/phim and tlie fri'qUfDtl}' targe pupt] nf 
typhoid are iuit<rEbod by MurcLisoii M the differi>nG(^ in Ihu vaa- 
onUrity of tho iria (m a part of the whole oyoball) in the two dia- 

). ' Continued Feviiin),' 541. 

Bee an artiule □□ 'The IndiuationB affnrded by the Pupil,' 
'Medical Examinor,' March 2, 1879. Argyll Robertenu, howuciT, 
donbtl the influiiuvu of changes of vascularity of the iris ou the 
■Iieot the pupil. 'Edin. Mt)d. Journ.,' 16(S9, 703. 
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form the inner aurface of a immitiphere turned towards 
eye ; it may, however, be projected on to a flat surface, and 
for many clinical purposes tbis is quite accurate enough. 
For roughly testing the fielil, e.g., in a case of chronic glau- 
coma, or of atropliy of optic nerve, or of hemiopia, the fol- 
lowing is generally enough : place the patient with his back 
to the window; let him cover one eye, and fix his gaze 
steadily upon the centre of your face or nose at a distance 
of 18" or 2'. Then hold up your hands with the fingers 
spread oat in a plane with your face, and ascertain the 
greatest distance at which they are visible in various direc- 
tions — up, down, in, out, and diagonolly. Of course it iRj 
essential that the patient should look steadily at one's factt^^ 
and not allow his eye lo wander after the moving fingers. 

A more accurate method is to make the patient gaze, with 
one eye closed, at a white mark (the fixation spot) on a large 
black board (a distance of 1' is generally chosen), and to 
move a piece of white chalk set in a long black handle from 
various parts of the periphery towards the fixation spot, 
tlie patient exclaims that he sees something white, 
mark be made on the board at each of about eight 
peripheral points, a line joining them will give with fair 
curacy the boundary of the visual field. 

By having a fiat board 2' square, divided into circles at 
distances corresponding to equidistant spaces on the true 
(hemispherical) field (Fig. 3), greater precision is attained 
up to about 45°; but beyond that distance accurate maps of. 
the field can be made only by means of an accurate instFU< 
ment, the perimeter, which consists essentially of an arc 
marked in degrees, and movable around a central pivot 
which the patient fixes his gaze. The visual field in healtw 
is not circular, but forms an oval with the small end upwi 
and inwards. From the fixation point it extends 90' 
more in the outward direction, but only about 55° in 
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inwnrd, inward-downward, and inward-upward, and 43° in 
the upward meridian. 

fll.) Numeration of spectacle lenses. — Two systems of 
numbering are in use. in the first, which has till lately 
been universal, the unit taken was a lens of 1" focal length. 
As all the lenses in ordinary use are weaker than this, their 
relative strengths can be expressed only by uaing fnietiona. 
Thus, a lens oi 3" focus is half as strong as the unit, and is 
therefore expressed as ^ ; a lens of 10" focus is -|-'ij ; of 20" 
focus j'j ; and so on. The inconvenience of using fractions 
is considerable, and further, as the length of the inch is not 
the same in ail countries, a gloss of the same mtmber hat a 
somewhat different focal length according as it is made by 
the Paris, English, or German inch. The inch scale for 
numbering lenses is, therefore, giving place to the metrical 
icaU. In this scale the unit is a lens of 1 metre focal 
length, and for convenience it is called a Dioptric (D). A 
lens of double this strength, or half a metre local length, is 
2 dioptrics (2 D), a lens of ten times the strength, or one- 
tenth of a metre focus, is 10 D, and ao on. The weakest 
lenses are .2ii, .5, and -If) D, and in the higher powers in- 
termediate numliers differing by ,.1 or .25 D are also intro- 
duced. The universal adoption of this system will lead to 
much greater uniformity in the manufiicture of spectacles, 
and Id the avoidance of some trouble in adding and subtract- 
ing fractions. If it is desired to convert one system into 
the other, this can be done provided that we know what inch 
was used in making the lens whose equivalent is required in 
Dioptrics. The metre is eijual to about 37 Paris and 39 
English or German inches ; a lens of 36 Paris inches (No. 
36 or 3^ old scale), or of 40 English or German inches (No. 
40 or i\,). is very ne.irly the equivalent of I D. A lens of 
6 Paris inches (^ = /g ) will therefore be equal to 6 D ; a 
lens of 18 Paris inches (^ = j'^) = 2 D, etc. A lens of 4 
D = 3^ >i J, or a lens of 9 Paris inches, etc. 
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(12.) Testing the aciitenesg of sight, — By acutcness ( 
eight (V. or S.) is meant the power of distinguisbing for 
and the Btandard taken as normal is the power of di 
guialuDg square letters which subtend an angle of 5 min 
and whose limbs, which are of uniform thickness, are 
stfiaraiely under an angle of I minute (Snellen's 
Types). As commonly used the term refers only to 
centre of the visual field, the peripheral parts of the retini 
having only a very imperfect power of distinguishing form 
and size. Kays forming so small an angle are very nearly 
parallel, and are united on the retina without any ellbrt of 
accommodation, Tlieee types are made of various sizes, 
each size being numbered according to the distance (either 
in feet or metres), at which it subtends a visual angle of 5 
minutes. Thus, No. XX subtends Ihia angle at 20', No. : '" 
at 10', No. II at 2'. Numerically, acuteness of v 
expressed by a fraction, of which the denominator is t 
number of the type, and the numerator the greatest disli 
at which it can be read; if No. XX is read at 20' V. = ||tJ 
or 1 or unity, i.e., normal; if only No. L can be read at,j 
20' V. = |g ; if only CC, then V. = ^nV Any distanof' 
more than about 6' may be selected for this test, i. e., No^fl 
VI read at fi', or No. X at 10', generally show the i 
acuteness as XX read at 20'. But at shorter distances tbit 
accommodation comes into play, and other fallacies ai 
duced, and hence J is not the same as J^. It is, therefor^ 
best to record the fractions unreduced so that tbe disi 
which the test was used may be known. For testing near 
vision, indeed, Snellen's types are thought by many to be 
practically inferior to those of Jaeger and others, i 
the letters have the form and proportions found in ordinni 
type. 

(13.) Accommodation (A.) is tested clinically by n 
ing the nearest point (puncturn proximum, or p.), and the 
furthest (pimetum remotum, or r.) of distinct vision for the 
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smallest reiiilable type (SnellenV or Jaeger's I^ or 1). 
amplitude or raage ot' avcotnmudation ia expressed by th( 
number of the convex lens wliich can be substituted for A, 
twd this can always be found by tlie formula \~~\- Thus^ 
No. 1 ^ of Snellen's types is read at 5" (p.) and at 18" (r.) 
in the latter position it ia seen under an angle of h minutes. 
I.e., without effort of aceommodation, and may be considered 
as infinitely distant; hence ^ — \ = \ — J^^'^" olhei 
words, the accommodBtion is equal to a lens of 5" foCHlu 
length. The region of accommodation is the space in wbioh 
it is available ; thus, in a case of myopia p. ^ 3", r. ^ 7^"; 
accommodation is exerted within tliat space because beyond 
7^" no objects are seen distinctly, but its amplitude is as 
great as in the former case, since J — ^=^i- 

Relative accommodation. — With every degree of conver- 
(!;enCe of the optic axes a certain definite quantity of accom- 
modation is involuntarily associated; this quantity, however, 
is capable of increase and of decrease within certain limits 
without alteration of convergence. Thus, although in con- 
verging the optic axis to a point 12" off, we also involuntarily 
accommodate our crystalline lens so as to gain clear vision 
at that distance ((. e., we use accommodation equal to a lens 
of 12" focal length), it is possible on the one hand to usu 
somewhat leas accommodation, and on the other to exert con- 
siderably more than ,';j, without changing the position of the 
eyes. The part which, being held in reserve, can be used 
without increasing the convergence of the eyes, is the posi- 
tive, and the part which, being in use, can be relaxed with- 
out altering the convei^nce, is the negative part of the 
relative accommodation. In order to maintain accommoda- 
tion for long at a given distance, the positive part of the rela- 
tive accommodation must be tolerably great. 

(14.) The apparent size of an object depends, in the first 
place, on the size of its retinal image. In Fig. 4, if ob is an 
object, n, the optical centre of the eye at which the axial 



I 



J 




SXTERMAL EXAMINATION OP THE EYE." 



niya cross one another nnd /m, thu retinal image, i 
dent that the size of /in will vary witli the size of the Angle. 
t-, Tormed by lines diuwu from the extremities of the objec 
to n. This is the vttual angle. It is clear that a b: 



Fig. 4. 



object placed nearer to the eye or a larger one placed furthef'! 
off may subtend the same angle us ob, and therefore have 
retinal image of the same sjse. There are, however, othi 
factors contributing to our estimate of, the aiie of objecl 
especially contrast of size and shade, estimation of distaii< 
and effort of accommodation. 

A white object on a black ground looks larger than 
black object of the same size on a white ground. The furtheri 
off an object appears to be, the larger docs it seem to our 
judgment to be. The greater the accommodative effort used, 
independently of the distance of the objecl, the smaller does 
it appear (o be ; thus, patients whose eyes are partly 
the influence of atropine, and presbyopic persons whoHi 
glasses are too weak, complain that near objects looked 
intently presently get much smaller; whilst when one eye 
under the action of eaerine (causing spasm of the accommox 
dation) objects appear larger than they do at the same du- 
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tnnce to tbe other eye. Priunis with their bases towards the 
temples seem to diminish objecls s<:en through them by oe- 
ce^itating excessive convergence of the eyes. The reverse 
occurs if they be turned witli their bases towards tbe nose. 

(15.) Go/or perception is best examined by teiiting tha 
power of discriminatirg between various colors without nam- 
ing them. The best test-objects are a series of skeins of 
colored wool, or, for pocket use, smaller strips of colored 
pajwr, or, better, of colored stuffs.' A color-blind person 
will nt once expose his defect by placing side by side as 
similar, certain colors, usually mixed tints, which to the 
normal eye appear quite different. The set of wools which 
I use has been selected as nearly as possible according to the 
directions given by Dr. Holmgren, of Upsala, in his recent 
work ou the subject.' In acquired color-blindness (from 
atrophy of the optic nerves), the patient, if well trained in 
colors, may be asked to name the colors, and his defect will 
generally in this way be correctly found ; hut in congenital 
color-blindness the confusion test, without naming the colors, 
is far safer because, in tbe Arst place, such a i)atient has 
often learnt lo distinguish correctly between many common 
colored objects by the difference of ghade (i. e., differences in 
the quantity of white light which they reflect), and hence 
may escape detection unless tested with many different 
colors, some of which containing equal quantities of while 
will look lo liim exactly alike ; secondly, though such per- 
sons often use the names for colors freely, the words do not 
convey to tbem the same meaning os lo others, and hopeless 
eanfnBion results from an esamination so made. 

The spectroscope may also be used for testing color-blind- 
ness, but I have not found it of much clinical use. 



I A set of colored etufis of convenient eiie for tb<! pocket 
obtained of Mr. Uawkalcj, 300 Oxford Street. 
' ' De la CScitfi dea Coulenra,' etc., 1877. 
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(IG.) Pmm» are occasionally useful in examining feigning 
patienU, for the CMirrection of di[ilo[iiH from alight slmbismus, 
fnr estimating tlie strength of the inlerual and external P 
and other purposes. 

When light passes through a prism it is bent towards its 
base (thick end), and on entering the eye ap[ieara to hare 
come in this altered direction. Thus, if a prism be held 
before the right eye, with its base towards'the none, rays 
from an object in the middle line after traversing the glass 
will be deviated inwards, and will seem to the right eye to 
have come from a point somewhere to the right of the actual 
object. If both eyes are open, the first effect will be double 
vision, because the priem throws the image in the right eye 
to the inner side of the yellow spot ; but the eye will imme- 
diately make a compensating movement outwards until (he 
image is again on the yellow spot and single vision regained. 
If the prism used be so strong that the greatest effort of the 
external rectus cannot move the eye suHiciently outwards, 
the diplopia will I'emain. The internal rectus can overcome 
a much stronger prism (haae outwards) than the external 
(base inwards), whilst the superior and inferior recti are still 
less able to cause comi)ensatory movements (base downwards 
or upwards) ; and in endeavoring to cause diplopia in an 
examination for malingering it is best to use a rather wealt^ 
prism (about 6° or 8°) with its base up or down. 
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This indndus (I) examlnalion by focal or oblique liglilj 
(2) (tjuunination by Ihe ophlhalmoscope. 

(1.) EjiAmination hy focal or oblique illumination in meant 
the inspection of the anterior parts of the eye with the light 
of ft lamp concentrated by means of n convcs lens. It is 
used for the examtnation of opcuiities of tbe corneti, changes 
in the appearance of the iris, esjKcially as regards its vaacu- 
Jarity, irregularities of the pupil and pigment oaA membrane 
in its area (iritic adhesions), and, lastly, opacities of the lens. 
Such an examination is to be made by routiue in every case 
beforu using the ophthalmoscope. We require a somewhat 
darkened room, a convex tens of two or three inclies focal 
length (one of the large ophthalmoscope lenses), and a bright 
naked lamp -flame. 

The patient is sealed with his face towards the light, 
which is lit about 2' distance. The lens, held between the 
fioger and thumb, is used like a burning-glass, being placed 
at about its own focal length from the patient's cornea and 
in the line of the light, so as to throw a bright pencil of light 
on the front of the eye at an angle with the observer's line 
of sight. Thus all Ihe superficial media and structures of 
the eye can be successively examined under strong illumina- 
tion, the lens being brought rather nearer or removed a little 
further, so that its focus falls as desired on the eornea, the 
iric, or tbe anterior or posterior surface of the crystalline lens. 
Bjr VBiying the position of the ligltt and of tbe {tatient's eye, 
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making him look u[), down, and to each side, we ran thor* 
ougbly examine all parts of the corneal surface, of tli 
of tliB pupillary area (i. e., the anterior capsule of the lena), 
and of the leiia substance. By throwing the light at a. very 
acnte angle on the cornea or letis opacities become much 
more visible than if it be thrown almost perpendicularly. 

For complete exploration of all parts of the crystalline 
lens the pupil must be dilated with atropine, but careful ex- 
amination without atropine will generally enable us to detect 
opacities lying in or near the axis of the lens even if quite 
deeply seated. In examining the posterior pole of the lens 
the light must be thrown almost perpendicularly into the 
pupil, and the observer must place his eye as nearly in the 
same direction as is possible without intercepting the 
dent light. 

Opacities of the cornea and lens appear white or whitii 
yellow by focal light. Tumors and large opacities 
vitreous, hemorrhagic or other, may be seen by this method 
if seated close behind the lens. Minute foreign bodies in 
the cornea will ol'ten be seen by focal light when invisible, 
because covered by hazy epithelium, in daylight. Lastly, by 
using a second lens in the other hand the [larts illuminated 
can be magnilied, and much additional information gained. 
The habitual use of a magnify! ng-glass for inspecti 
front of the eye cannot be loo much recommended. 






(2.) Ophthalmoscopic examination. 



The ophthalmoscope enables us to see the parts of thi 
behind the crystalline lens by making the observer's 
virtually the object by which the observed eye is lighted up. 
Kays of light entering the pupil in a given direction are 
partly reflected back by the choroid and retina, and 
emei^ing from the pupil again take the same or very neatl; 
the same courso that they had on entering. Hence the 
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of the observer if so placed as to receive these returning 
must rIso be so placed as to cut off tlie entering rays : 
therefore, no light will enter in this direction, none will 
return lo the observer's eye. Hence the pupil generally 
looks black. Although with a large pupil it is possible fur 
the observer lo receive some of the returning raye without 
intercepting the entering light, Rnd in this way to see the 
pupil of a fiery red instead of black ; still for any useful ex- 
amination the observer's eye must, aa already stated, be in 
the central path of the entering (and emerging) rays. This 
end in gained by looking through a small bolt! in a mirror, 
by which light is reflected into the patient's pupil, and this 
perforated mirror is the ophthalmoscope. 

In order to see the parts at the back of the eye distinctly 
we may proceed in one of two ways. 

A. 77ie indirect method of examination, by which a clear, 
real, inverted image of the fundus somewhat magnified, is 
formed in the air between the patient and the observer. 

The following simple CKperiment will show how this is 
effected : Take two convex lenses of about 2" focal length, 
each. (1) Hold one in the left hand, and look through it 
with one eye closed at this print, holding it aa far as possible 
from the page ; the print will, of course, be magnified, and 
its position unchanged ; (2) take the second lens in the right 
hand, and, removing your head a few inches back, hold it 
at about its own focal length in front of the first; you will 
then see an inverted image of the print slightly magnified, 
though Ices so then when seen through the Brst lens. You 
will notice that in order lo see (his inverted image clearly 
you have lo make an effort, and that you cannot see this 
image and the print on the page clearly at the same moment; 
this is because the inverted image (im, Fig. d) is in the air 
between the eye and the second Ions, and more aucommoda* 
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tion 19 necessiiry for seeing it clearly than for the object (oila 
The fundus of the eye thus seen id magnified about f 
diameters, if the eye be normal. It is larger in n and s 
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longed back- ^M 
II' the lens V 



the eye in a diverging direclion coiiiil be prolonged 
wards until they met behind the lens (i'ig- 7). 
is pluccd Just at its Tocal leiiglli from the paper the iningB 
will be Been clearly only during complete relaxation of the 
accouimodation ; if it is nearer to the page, either the accom- 
modation must be used in proportion to the dislance, or the 
observer must withdraw his head to u distance from the lens. 
Again, if. keeping tlie Icna quite still, the observer withdraw 
his head, the image will appear to increase in size, but the 
field of view will lie lessened, and this change will be greater 
llie nearer the lens is to ile focal distance from the paper; it 
it is almost eicaclly at its principal focal distance, only a very 
email part of the print will be seen when the head 1b with- 
drawn, but this part will be very highly magnified- Lastly, 
if the head be moved a little from side to side the image will 
appear to move in the same direction. 

When the eye ia properly formed the retina is placed 
almost exactly at the principal focua of the lens-syatera ot 
tiie eye,' so that when the accommodation is fully relaxed, 
i. e., when the eye is adjusted for rays of light from distant 
objects which are praetically parallel, a clear image of such 
object is formed on the layer of rods and cones of the retina. 

A clear image of the fundus can be obtained in such an 
eye just as in the second experiment above described, 
the dislance of the lens from the paper was equal to c 
than ila focal length ; the conditions being that the eye% 
both of the patient and observer, must be adjusted fur intinitfl 
distance, i. e., for imrallel rays; in other words, ttiat the ac- 
commodation of both must he relaxed. 

In order to use the ophthalmoscopy it is first necessary tO' 

■ Alwut 22.25 mm. from the front of tlie cornea, aod IS mm. from ] 
the posterior aurfucu of the crystalline lens 

* Liebreich's "mnall" ophtlialmoacope is 
thM inexpensive fbmig for ordinary uaa. Tb« sigLt-Lols should ha I 
2 mm. in di&meter and its outliuu smooth, and it need uot be per- f 
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learn (o mana<ie the mirror ami light. (1.) Seat the [inti* 
in Ik darkened room iind piftce a lump with a large steadj^ 
flame from nn argand burner, on a level wicli his cyea, a few 
inches from his head, and about in a line with hia ear. The 
lamp maj be on either side, but is usually placed on his left, 
and it is better to keep lo the same aide ontil practice has 
given steadiness to the various little combined movements 
which are necessary. (2.) Sit down in front of the patient 
with his face fronting yours, feature to feature. It will be 
found most convenient for the observer's face to be a little 
higher than that of the patient. (3.) Take the mirror of the 
ophthalmoscope (without any lens in the clip behind, and 
without the large lens) in 3'our left hand for examining the 
patient's left eye (and vice rend for his right eye), hold it, 
mirror towards the patient, close to your own eye, and with 
the sight-lube placed so that (with your other eye closed) 
you see the patient througb it. Now relate the mirror 
slightly towards the lamp until the light reflected from the 
flame is thrown on to the patient's eye, and open your other 
eye. (J.) You will so far have seen nothing except the front 
of the eye, unless the patient's eye is under atropine. He 
will be sure lo look at the centre of the mirror, and hia pupil 
will look either black or very dull rfid. (5.) Now tell hii 
to look steadily a litlle lo one side into vacancy, or at h 
object on the olher side of the room. The pupillary arei^.j 
will now become red; bright fiery red if the pupil is rather 
large ; a duller red if the pupil is very small or the patient 
be of dark complexion. In one position when the eye under 
examination looks a little inwards the red will change to a 
yellowish or whitish color, and this indictktea the position 

forated. The two large lenses aervo very well for trying the e 
pefiaentH described in thii Icxl. But wlioii eiepenBe ia not a greai 
object tlie atadent vill be well rfpsid by at onau baying one of 11 
" rerraction ophlliHhnoEC<>pi.'s" meiitiniied at p. SO. 
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tlie oplic disk. {>'<■) I^arn Id keB|i the light Btendily on the 
pupil during slow movements backwards &nA forwards and 
from sido to side (taking care thut the patient keeps his eye 
all the time in the snme position, and docs not follow tlic 
movements of the mirror) ; Ihe lest of its steadiness will be 
that the pupil remains of a good red color in all positions. 
Up to this point the examination may be made without 
atropine; and so far no details of the fundus will have been 
seen, only a uniform red glare, unless the patient be either 
myopic or considerably hypermetropic. 

In order to see the details of the fundus it !s beat to begin 
by learning the indirect method (Fig. (5), for though rather 
less easy than the direct it ia more generally useful. 

Having learned to keep the light reflected ateailily into 
the patient's pupil, take the mirror without any lens in the 
clip behind it (unless you are either hypermetropic or myo- 
pic, in which ease you should either wear the glasses you 
commonly use for reading, or place one of the email lenses 
supplied with the ophthaluioscope, and of about the snme 
fbeal length, in the clip behind the mirror) in one hand, and 
one of the large convex ocular lenses in the other. Always, 
if possible, have the pupil dilated with atropine, for by this 
means you learn to see the fundus mueh more quickly and 
easily. Apply the mirror with your right hand to your right 
eye, holding the lens in your left hand, for the patient's right 
eye, and reverse everything for his left eye; but the position 
of the light need not be changed. The hand which curries 
the lens should be steadied by resting the little or ring finger 
against the patient's eyebrow or temple. 

It is best to begin by looking for the optic dish, which is 
one of the most important and easily seen parts. To bring 
it into view the patient must look a little inwanls, with thfr 
eye under examination, e. g., if his right ej 
nation, lie must direct it to the observer's right ear, or lookii 
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at the litlle linger of Ins mirror linnJ. Take cure lliat ttie 
piitii^nt tumR liix <;f o, not hie liend, in llie rc<iuire<l direction. 
Ttie lena elioulil be held al>out 2" — 3", and Ihe observer und 
mirror be about 18" from tbe patient's eje; tbe image of the 
fundos being formed in the air about 2^" in front of the large 
lens will thus be situated about 12" from the observer. 

The bright red glare of the fundus tvill he obvious enough ; 
but most beginners find more or less ditliciihy in adjusling 
the distance i^ their head and accommodation, so as to see 
the aerial imi^ clearly. The head must be slowly moved a 
little further or nearer to the patient, and at ibe same time 
an attempt made to adjust the eyes (for they should both be 
open) for a (loint between the observei' and the lena. Several 
sittings are sometimes necessury before the image of the 
optic disk, or even of any retinal veaaels, can be clearly seen. 

The optic disk — ending of the optic nerve in the eye above 
the lamina cribrosa, optic papilla (Figs. 8 and !)) — is seen 
as A round object, of much lighter color than the tiery red of 
the surrounding fundus, and from its centre numerous blood- 
veasels radiate, chiefly in an upward and downward direction. 
As soon as it can be easily seen the student niuet pass on to 
the study of the most important details of the disk itself and 
of the other parts of the fundus, some of which will be given 
here and others will be found in the chapters on the diseases 
of the choroid and retina, and on the errors of refraction. 

Tlic disk, as a whole, ia of a grayish pink with admixture 
of yellow. It ia nearly circular, but seldom perfectly so, 
being often apparently oval or slightly irregular. Two dif- 
ferent colors ore noticeable — a central spot or patch, whiter 
Ihau the rest, and sometimes atipjiled with several grayish 
dots {taiHi'na eribrota), and into which most of the blood- 
veesela dip; and a surrounding part of pink or grayish pink. 
In many eyes the apparent boundary of the disk is formed 
by H narrow line of lighter color, which represents the bordvr 
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of Uie sclerotic. The bloodvessels consist iif Beventl largil: 
trunks and n varying number of Rinall twigs; llie large 
trunks emerge from the central white jmi't of the disk, and 
onen bifurcate once or twice on ils area; the small Iwiga 
emerge from various [larla of the disk, or are branches of tlio 
large trunks. 

Variations are numerous. The color of the disk appears 
paler or darker accoi*ding lo the color of the surrounding 
choroid, the brightness of the light used, and the patient's 
age and slate of heulth. A cnrved line of dark pigment 
often bounds a part of the circumference of t)ie disk and lias 
no ]iatliological meaning. The central while patch varies 
greatly in size, position, and distinctness ; it may be so small 
as hardly to be perceptible, or very large ; may slutde off 
gradually or be abruptly defined ; may be central or eccen- 
tric; when large it generally shows a grayish stippling or 
mottling. This white [latch represents a depression of cor- 
responding position and size, the physiological cup or pit 
(compare Figs. 8 and 9) formed by the nerve-fibres radiating 
i'rom the centre of the disk on all sides towards the retina, 
like the tentacles uf an open sea anemone, and through it the 
chief bloodvessels pass on their nay between the nerve and 
the retina. This depression is generally shaped tike a funnel 
or a dimple, with gradually sloping sides (Fig. 9) ; but some- 
limes the sides are steep, or even overhanging ; in other eyes 
it is wide or shallow, and enlarged towards the outer side of 
(he disk. The physiological pit is whiter tlian the rest of 
the disk, because the grayish-pink nerve-Sbres are absent at 
this part, and we can therefore see down to the opaque, white, 
fibrous tissue which, under the name of lamina cribrosa, forma 
the floor of the whole disk (Fig. 9). Ils frequently stippled 
apjiearance is caused by the holes in this lamina, through 
which the bundles of ncrve-libres pass on (heir way t< 
retina, the holes appearing darker because filled by 
medullated nerve-fibi«B, which reflect but little light. 
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Appearances of the olher parts of llie fundua, — The 
groutidwork is of a bright fiery red (the choroid), which i 
average eyes is pretty uniform, but in persons of very ligl 
or very dark complexion shows a closely-set lortuous patter 
of red bands (vessels) separated by inlerspaces either i 
lighter or of darker color (for further details tee Diseases of 
Choroid). 

Upon iliis red ground the vessels of the retina are seen 
dividing and subdividing dicholomously. It will be noticed 
that the principal trunks pass nearly upwards and downwards, 
but that no large branches go to the [>art apparently inwards 
from the disk ; that the whole number of visible retinal v 
sels is comparatively small, large spaces intervening between 
them ; that Ihey become |)rogr«!S9ively smaller as they recede 
from the optic disk ; and that they never anastomose « 
each other. Special attention must be given to the part 
ap|karently to the inner (nasal) i»ide of the optic disk (really 
to its outer, temporal side) which is the region of most a 
rate vision, the yellow spot. This region is skirted by large 
vessels from wliich nnmerons twigs are given off to il, 
no resseb cross its centre (Me Diseases of Betinn). The 
yellow spot, y. «. (maeula lutea, or shortly "macula") is sef 
when the patient looks straight at the ophthalmoscope ; 
will be noticed that the choroidal red is darker at this part, 
and that no retinal vessels pass across its centre, but that 
numerous fine twigs radiate to and from it. In many eyea 
nothing but these indefinite characters mark thu yellow spot. 
But in some, especially in dark eyes and young patients. 
very minute brighl dot occupies the very centre, and 
encircled by an ill-bounded dtirk urea, round which again 
chitracteristic sliifting white halo is seen. The minute dot 
ifl the fofea cfntrah'i, the thinnest part of the retina, 
peripheral parls of the fundus are explored by telling 
patienl lo look successively up, down, and lo each side w 
out moving his head. To see the extreme periphery the i 
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observer must ni<iv« his liead as well as ihc patier 
Towards the periphery the choroidal trunk vessels 
plainly visible when none were distinguishable at the I 
central parts. 

The vessels of the retina are easily dietinguiahed from ' 
those of the choroid by their course and mode of branching, 
and by the small size uf all except the main trunks, but 
especially by their greater sharpness of outline and clearneas 
of tint, and by the presence of a light streak along the ceiitre 
of each,' which gives them an appearance of roundness, very 
diiFerent from the flat band-like look of the choroidal vessels. 
They are eHsily divisible into two seta — a darker, larger, 
somewhat tortuous set — the veins; and a lighter, brighter 
red, smaller, and usually straighter set — the arteries, the 
diameter of corresponding branches being about as 3 to 2^ 
They run pretty accurately in pairs. I 

The indirect method of examination is most generally use- | 
ful, because it gives a large field of view, under a comjiara^ 
lively Ion magnifying power (about three to live diameters). 
The general characters and distribution of any morbid 
changes are better appreciated by this means than if we 
begin with the direct method, in which the lield of view is 
smaller and the magnifying power much greater. It has 
also the great advantage of being equally applicable in all 
slates of refraction in the patient, whereas the erect image 
can be obtained in myopia only by the aid of a suitable con- 
cave lens placed behind the mirror, and found ex|ierimenlally. 
In the inverted image the inversion is such that what appears 
to be upper is lower, and what appears to be on the K. is 
really on the L. 

The direct method, i. ?., examination by the mirror alon 
or with the addition of a lens in the clip behind it, but 
out the intervention of the large lens. 

< Not accurately sliown in Fig. 8. 
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By this melhod the pnrta arc seen in Ihelr true position 
(Fig. 7), and it ia hence often coiled exoraination of the 
"erect" or " upright" image; as will be seen, however, the 
latter terms are not strictly convertible wiih "direct examt- 

on." It is used (I) to detect opacities in the vitreous 

inur an<l detachments of the retina. (5) To ascertain 
the condition of the [latient'd refmution, i. r., the relation of 

retina to the focal distance of his lens system, (.t) For 
the minute examination of the fundus (highly magnilied, 
virtual, erect image. Fig. 8). 

(1.) To examine the vitreous hum 
move hia eye freely in diHercnt dire 
reflected into the eye from a diRl! 
details see diseases of vitreous). Detachments of the r 

seen in the same way. Opacities in the vitreous and 
folds of detached retina are seen in the erect position, and 
nsunlly at a considerable distance from the eye, because tliey 
e situated far within the focal length of the lens system, 
and are therefore seen under the conditions mentioned at 
p. 39. 

(2.) To ascertain the kind of refmction. If when using 
the mirror alone at a good distance (2' or IS") from the 
patient's eye we see some of the retinal vessels clearly and 
easily, the eye ia either myopic or hypermetropic. If, when 
the observer's head is moved slightly from side to side, tlie 

els seem to move in the same direction, the image seen 
virtual one, and the eye ia hypermetropic ; but if the 

ids seem to move in the contrary direction the eye is 
myopic. This image in myopia ia, indeed, formed and seen 
in the same way as the inverted image seen by the " indirect" 
methodof examination, but excepting in the highest degrees 
r myopia it is too large and too far from the patient to be 
available for detailed examination. In the low degrees of 
ajopia it is formed »o far in front of the |)atient's eye that 
ll will be visible only when the observer is distant {>erhapa 
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3' or i' ! whilsl. if the eye is of normal refmclion or sliglitly 
hypermetropic tlie ereet image will not be easily seen at so 
great a dislance as 18" or 2' (compare p. 38). 

The above lests only reveal qualitatively the presence of 
either myopia or hypermetropia, but by a modification of the 
method, the exact quantity of any error of refraction, e. g., 
hypermt'lropia, can be ttetermined witii Rreat accuracy (de- 
tfrmination of the rffractioH by the ophlkatmogcope). With 
normal rel'rai^tion, t. e., when with accommodation relaxed 
parallel rays are focusseil on the retina, the erect image can 
be seen only if the observer be very close to the iiatient and 
also completely relax his own accommodation. In the ex- 
periment described at p. 38 with a convex lens, when the 
head is withdrawn from the lens the magnifying power 
appears to increase, and the field of view and illumination 
rapidly diminish. The same occurs with the eye, but in a 
much gre-ater degree, and hence in emmetropia no useful view 
can be gained nt any considerable distance from the eye. 

In hypermetropia, where the retina is within the focue of 
the lens system, the erect image is seen close to the patient's 
eye only by an effort of accommodation in the observer, just 
OS in the same experiment when the lens was within its focal 
length from the (>age. And as in that experiment the print 
was also seen easily, even when the head was withdrawn, so 
in hypermetropia the erect image is seen at a distance as well 
as close to the patient. 

If now the observer, instead of increasing the convexity 
of his crj*stalline, place a convex lens of e<|uivalent power 
behind his ophthalmoscope mirror, this lens will be a measure 
of the patient's hypermetropia, i. e., it will be the lens which, 
when the patient's accommodation is in abeyance, will be 
needed to bring parallel rays to a focus on his retina. If a 
higher lens be used, the result will be the same as when in 
the eX|)eriment the convex lens was removed beyond its 
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focnl Ipngtli from the print; the Tundua will be more or 
blurred. 

Hence to measure the hypermetropia (1) the accommodas^ 
lion of both patient and observer must tie fully relax< 
(usually by atropine in the patient and by voluntary effc 
in the surgeon). (2) Thts obaerrer must go aa close 
passible to the patient; (3) he must then place con 
lenses behind his mirror, beginning at the weakest and 
creasing the strength till tlie highest ia reached with wliich 
the details of the optic disk can be seen with perfect clear- 
ness. By practice the distance between the corneoe of the 
patient and observer can be reduced to about ^". For this 
purpose the light must always be on the side under exami- 
nation, in order to avoid much rotation of ihe mirror. The 
right eye must examine the right, and vice vbtsA. 

In the same nay, though with less accuracy in the hi^.i 
degrees, myopia can be measured by means of concave lensesi.^ 
the lowest lens with wliich an erect image is obtained being;,] 
the measure of the myopia. 

Astigmatism may abo be measured with considerable 
accuracy by tliis method; the refraction being estimated iirst 
in one and then in the other of the two chief meridians by 
mfana of correaponding retinal vesaels (see Astigmatism). 

This application of the direct method needs much practice, 
and for convenience the necessary lenses, which aie very 
numerous, are placed in a thin metal disk, which can be 
revolved behind tlie mirror so as to bring each lens in at 
cession opposite the sight-hole. There are many forma 
these " refraction ophthol mo scopes," varying in minor detail* 
of construction.' 
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' Several very nsefiil forma from lliirt}' sbiilings npwarda s 
sold by PillJBuher, Saw Bund Struet. More expensive ones 
AmHrican or French design, and more delicitte workmanship, a 
to bo had of Krolinu & Sesemann, Duku Street, tin<l of Weiss He G 

BlTMld. 





and the pigment epithetiui 
form durk Bti[)pling. 

If tlie relrattion ia normal or hypermetropic no lens is 
needed beliind tlie mirror; if myopic, a concave lens must 
be placed in llie clip behind the mirror, of sufficient strength 
to give a good clear, erect image. The observer must ci 
as near aa possible to the patienL Three concaveg, — 24, 
.2, and — 6, and two convexes, -{- 12 and -{-S, are sup- 
plied to tit into the clip beliind the mirror of Liebreich's 
ophthalmoscope, and lliey sutRce for the purpoi!e under con- 
sideration in all except very myopic or extremely hypera 
tropic [Atientd. 

By reference to Fig. 7 it will be seen that only those rays 




the mirror be loo lurgc the fundus will not be well lighted, 
and it should not be much larger than 2 mm. It' iDut^li 
smaller than that the image hxa a fictitious cleamesa which 
in certain coses would be misleading. 

The details by this method are seen in their real positioti^ 
the upper part of the image corresponds to the upper part 
the fundus, and the right to the right ; the image is erect. 
It is also much more miignified than by the indirect metho^l, 
the enlargement in the emmetropic eye being about fourteen 
diameters. 
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CLINICAL DIVISION. 



CHAPTER IV. 

DISBAaES OP THK ETELIDH. 

The border of the lid which contains the meibomian 
glands, the follicles of the eyelashes, and certain modified 
Bweat-glanda nnd sebaceous glands, is oft«n the seat of trou- 
blesome disease. Being half skin and half mucous mem- 
brane, it is more susceptible than the drier and harder akin 
to irritation by external causes ; being a free border, ils cir- 
culation is lerminal, and therefore especially liable to stagna- 
tion. Its numerous and deeply-reaching glandular struc- 
tures, therefore, furnish an ajit seat for chronic inflammatory 
changes. 

Ophthalmia tarsi (blepharitis, tinea tarsi, sycosis tarsi) 
includes all cases in which the border of the eyelid is the 
aeat of subacute or clironic inflammation. There are several 
ty[«B. Generally, neither the skin nor the conjunctiva are 
M much allered as the parts between them. It may aSect 
both lids or only one, anil the whole length or only a part. 

In the commonest and most troublesome form the glands 
Mid eyelash follicles are the principal seat of the disease. 
The symptoms are firm thickening and dusky congestion of 
the border region, with exudation of sticky secretion from 
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enrlj" or very mil J cases the I^jcb are ftimpl}' ovei^rown anil 
look coarse. But generally the dinease progreases ; little 
excoriations iind ulcers covered by scitb form along Ihe free 
border, and often minute puntules appear; the lliickentng 
increases ; the lashes are loosened, and the parts become so 
Tosculnr ua to bleed freely when they are pulled out. After 
months or years of varying activity some or all of the liair- 
follicles are altered in size and direction, or quite obliterated ; 
and stonted, or misplaced, or deficient laslies, are the result ; 
as the thickening gradually disappears, little lines or thin 
seams of scar are observed Just within the edge of the lid, 
which is often slightly everted by their contraction. The 
resulting exposure of the marginal conjunctiva, together with 
the deficiency of lashes, gives a peculiarly raw and bald ap- 
pearance, to which the term lippiludo is giv< 
I, from tumefaction, or from i 
lult in such bad c 



puncta, 

ever, the disease leads to nothing worsi 

loss of a certain number of the Uishes. 

In another type the changes are qii 
patient being liable, perhaps through life 
borders of the lids, whieh are red, and sh 
scales at the roots of the lashes, marginal 
of the laflh 
eyes li 



Epiphora, 

ig of the 

Often, how- 

than the permanent 



superficial, tbad 
I soreness of ibs.l 
little cnists and 
ema, the growth 
being interfered with. In such people the 
Dr ti^nder ; the condition is worse in windy 



weather, or after long spells of work or exposure to heat or 
dust. Minute pustules may form around the roots of the 

Ophthalmia tarsi generally begins in childhood, and an 
attack of measles is the commonest exciting cause. It 
seldom becomes severe or pei'sistent unless there are both 
neglect of cleanliness and a sluggish circulation ; the jiatients 
are generally aniemic, and oOen scrofulous, s 
cliitdren the condition is often the result of 
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gfiipral o[i])lhnlinin. In lululls aevert eycosis of l.lie eyplids 
may accompany sycosiH of llie licjiril, but, as a rule, no 
special tendeney to (iisease of the skin ia observed. 

Treatment Wlien llieinttammalory symptoms are serere 

nothing hoa snch a marked effect as {lulling out nil tlic laslies. 
Cases of n few weeks' standing may be cured by one or two 
Buch epilations, togetherwilh local remedies, and in old casea 
it gives great relief in tbe relapses wbich are so common. 
Local applications are always needed (1) for thu removal of 
the scabs, (2) to subdue tlie inHammatoiy symptoms. Tlie first 
object is gained by the nse of a weak alkaline lotion, with which 
the lids are to be carefully soaked for a quarter of an hour 
night and morning; it is beet to use it warm, and the addition 
of a little tar solntion adds to its usefulness. A weak mer- 
curial ointment is to be applied along the edges of the lid 
after each bathing. This plan of treatment is ctlicient if the 
mother will take pains. Anoiher plan, which may be com- 
bined with the above, consists in painting the border of the 
lid with nitrate of silTcr, in strong solution or in the use of 
weak silver lotion; but it is not necessary except in severe 
taaet. In old cases with much epiphora the ciimiliculus is 
to be slit up. The palientti generally need a long course of 



A ttye IS ihe resnlt of acute suppurative inflammation of 
one of the glands in Ihe margin of the lid. Owing to the close 
texture of the tarsus and the vascularity of the parts the 
pain and swelling are often disproportionalely severe; the 
patient is sometimes frightened by the great swelling of the 
whole lidwhicli precedes the suppuration. The matter gene- 
ntlly points along the border of the lid — sometimes actually 
around one of the eyelashes ; but if a meibomian gland deep 
in the lid is involved, it will point on the conjunctival or 
Mmetimes on the skin surface. 

Styes almost always show aome derangement of health. 
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Over-use of the eyes, especially if hyjiermetropic, 
citing cause in some cases; exposure to cold wind in otbet 
Styes are very ftpt to occur one after anotlier i 
crops for several weeks. 

Treatment. — A stye may sometimes be cut short if seen 
quite early by the vigorous use of an antiphlogistic lotion. 
A little later ihe attack maybe shortened by thrusting a fine 
point of nitrate of silver into the orifice of the gland if this 
can be iden tilted, the corresponding eyelash being first drawn 
out. But often poulticing gives most relief until the Btye 
points, when it should be opened. The health always needs 
attending lo, and a purgative iron mixture often sui[« better^ 
than anything else. 

Some persons are subject to very small pustules or stye*.] 
tnucb more superficial than the aboce, and less clo^sely asso- 
ciated with derangement of health. 

A meibomian gland is often the seatof chronic overgrowth, 
a little tumor in the suhstance of the lid being the result 
{meibomian ci/tl, chalazion). In a few weeks or months 
the growth becomes as largo as a pea or bean, and is noticed 
as a hemispherical swelling beneath the skin. It generally 
causes thinning of the tissues toward the conjunctiva, and 
is recognized by a bluish patch on the inner surface of the 
lid. As the deeper part of the gland is generally atfected, 
there is seldom any swelling of Ihe border of the lid; and 
when seated close to the border, as sometimes happens, the 
tumor is usually smaller. The skin is freely movable over 
the tumor, but occasionally the growth pushes forwards and 
adhesion occurs; but even then it is easily distinguished 
from a sebaceous cyst by the firmness of its deep attachment. 
During its course the meibomian tumor often inflames and 
sometimes suppurates, and in such a case it will become a 
" stye" if near the border. The same tumor may inflame 
several times, and finally suppurate and shrink. Like styi 
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these tumora a 






e forming one after anollier, 
n young ailiilts than earlier or 
later; tliej are now and tiien seen in inFants. Patients as 
often applj for the iJistigurenieDt as for any discomfort which 
these litlle growths occasion. 

7Vea((Hen(.— The cyst is to be removed from the inner 
warface of the lid ; in the rikre caseswhere it points forwards 
the incision must be in the skin; they never recur. The 
tumor genernlty consists of a very soft pinkish, somewhat 
gelatinous mass, or of a gruelly fluid, or may be pnriform 
{tee Operations). 

Small yellow dots are sometimes seen on the inner surface 
of the lids, due lo littlti cheesy collections in the follicles of 
meibomian glands, and causing irritation by their hardness. 
They should be picked out with the point of a knife. 

Warty formations are not very common on the border of 
the lid, and are of liltle consequence excepting in elderly 
people, when they should be looked upon with suspicion as 
the possible stariing-jjoinls of rodent cancer. A smalt 
fleshy, yellowish-red, flattened growth is sometimes met with 
just upon the tarsal border, causing some irritation ; it should 
be pared offl 

Small cutaneous horns are occasionally seen on the skin 
of the eyelids; they should be snipped off. 



Moltnteitm eontagiomm comes under the notice of the 
ophthalmic surgeon, because the eyelids are so often its seat. 
One or more little rounded prominences are seen in the skin, 
TRiying from the sia^ of a muslard-seed to a cherry, but 
UBUally not larger than a sweet pea ; at first hemispherical, 
afterwards becoming constricted at ihe base, and always 
showing a small dimpled orifice at the top, which may be 
plugge<l by dried sebjiceoiia matter. The skin is tightly 
stretched, thinned, and adherent. The largerspecimens some- 
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times inHame, ami may tlien, without due cjire, be miatakeB, J 
Ench molluscum rausl be removed, the wliite lobii1al«d en- J 
laired sebaceous glaud which forms the growth being aquee 
out through the incision made by a knife or scissors. 

The Torm of acne of the eyelids called milium » 
needs mention here, since patients do not come to us for it. 
The same is almost as true of xanlhelatma, wliich appears 
as one or more yellow patches like pieces of washleallier in 
the skin, varying from mere dots to the size of a kidney- 
bean, quite soft in texture, and only a very little raised. 
They are commonest near (he inner canlhus, and unless sym- 
metrical are usually on the left aide. They are never seen 
in young people; their subjects have usually been liable to 
become often very dark around the eyes when out of health. 
Tlie patches are due to infiltration of the deeper parts of the 
skin by groups of cells loaded with yellow fal. The fre- 
quency of xanthelasma in the eyelids is, perhaps, related 
to the normal presence of certain peculiar granular cells, 
some of which contain pigment, in the skin of these parts. 

The pedicutai ptiliig (crab louse), if it happens to reach 
the eyelashes, will flourish there. The lice themselves cling 
close to the border of the lid, and look like little dirty scabs. 
The eggs are darkish, and may also be mistaken for bits of 
dirt. The absence of inflammation and the rather peculiar 
appearances will lead, in cases of doubt, to the use of a mag- 
nifying glass, which will settle the question at once. 

Ulcers on t/ie eyelids may be malignant, or lupous, or syphi- | 
litic, and in the lost case the sore may be either a chancre 
a tertiary ulcer. 

Jtodent cancer (rodent ulcer, flat epithelial cancer) is by 
far the commonest form of carcinoma affecting the eyelids, 
although cases are occasionally scon of which both the clini- 
cal and pathological characters are those of ordinary epiths- 
lioma. The peculiarities of rodent cancer are, that it is very A 
slow, that ulceration almost keeps pace with the n 
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infection of lympliatica. It seldom 
ot unlil considerably after, middle 
jttenda over many years, Begir- 
'wart," it gradually spreads, but 
eome years may elapse bt-fore it is as large as a sixpence. 
■When first seen we generally find a shallow ulcer involving 
tbe border of the lid, covered by thin scab, bounded by a 
raised sinuous edge, which is nodular and very hard, but 
neither infiamed nor tender. Slowly extending both in area 
and depth, it attacks all tissues alike, finally destroying the 
eyeball and opening into the nose. In a few very chronic 
cases the disease remains quite su[ierficial, and cicalriEation 
may occur at some parts of the ukerated surface. Now and 
then a considerable nodule of growth TormB in the skin before 
ulceration begins. 

The diagnosis is generally quite easy. A long-standing 
ulcer of the eyelids in an adult is nearly certain to be rodent 
cancer. Tertiary typhilitic vtcers are much less chronic, 
more infiamed and punched out, and devoid of the very 
peculiar hard edge of rodent ulcer, and they are very un. 
common. L«pvs seldom occurs so lute in life as rodent 
cancer, presents more inflammation and much less hardness, 
and is d^en accompimied by lupus elsewhere on the cutane- 
ous or mucous surfaces. Lupus is seldom difiicult to distin- 
guish on the eyelids from tertiary syphilis, the latter being 
more acute, more dushy, and showing more loss of substance, 
with none of the little ilt-defincd soft tubercles seen in lupus. 
When chancres occur on the eyelid the induration and 
swelling are always very marked, the surface being abraded 
tuid moist, but very little ulcerated; the glands in front of 
the ear and beliind the jaw become mucli enlarged. The 
same glands enlarge, either with or without suppuration, in 
lupus of tbe lid and in many infinmmatory conditions. 

Treatment of rodent cancer Early removal by the knife 

IB of great importance, and probably the more so in propor- 
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tioR to the youtli of the patient. Chloride of zinc pasta o. 
the aclual cautery are necessary in addition to the knife ii 
bad cases. The disease is very apt to return locally. Even 
in very advanced cases, where complete removal is im[>oBsible, 
the patient may be made much more comfurtable, and life 
probably prolonged by vigorous and repeated treatment. ■ 

Congtnt'lal ptosit is not a very uncommon atTection. l" 
is seldom symmetrical, is stated to have been present at 
birth, and its eausation is obscure. It sometimes diminishes 
markedly in the flrst few years of life, and this, taken with 
the fact that we never see it in grown-up persons, make it 
probable that gradual spontaneous recovery is the rule. It 
is customary to remove an elliptical piece of skin from the 
lid for its alleviation, and the result, though often disappoint- 
ing, is not injurious unless a, very large piece be excised. 

Epieanlhug is a rare condition, in which a fold of skin 
between (lie inner end of the brow and the side of the nose 
stretches across and hides the inner canthus. If it does not 
disappear as the child's nose develoiH, an operation (removal 
of a piece of skin from the bridge of the nosi') is inilica 



CHAPTER V. 

niSBASES OF THE LACunVMAL APPARATUa 

May be divided into those which ulTect the secreting appa- 
ratus — Ibc lachrymal gland and its dncts; and thoee in which 
the drainage arrangements situated at the opposite side of 
the orbit are at fault — llie puncUi, canaliculi. lachrymal sac, 
and nasal duct. In ihc great majority of cases the fault lies 
entirel}' in the dminage system. 
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(1.) Tlie lachrt/mal r/laiid may bii tlie seat of acute or of 
chronic inHamtnatioii, and in either cose an ubaucas may be 
the result. In clironic coses tlie enlarged gland is distinctly 
felt projecting, and can generally be recognized by its well- 
defined and lobulated border; but in such cases the enlarge- 
ment cannot always be diatinguisheJ from that cauaed by a 
morbid growth in the gland or corresponding part of the 
orbit. In acute inflaniDiLttion there are the usual signs, local 
heat, tenderness, and pain, with swelling which may obscure 
the boundaries of the gland. In nil cases, if the enlagement 
is great, the eyeball is displaced, and the ooulo-palpebral fold 
of conjunctiva in front of the gland is pushed downwards, so 
as to project more or less between the lid and the eye. When 
an abscess forms it may sometimes be opened from the con- 
junctiva, but more often it points to the skin, through which 
the incision must then be made (see Operations). If the 
abscess be allowed to break spontaneously through the skin 
a troublesome fistula may be the result. 

A. little abscess sometimes forms in one of the separate 
lobules, forming the anterior part of the gland, tlie main body 
of the gland (the "superior lachrymal gland") remaining 
free. There is limited swelling and tenderness of the deep 
lid structures at the upper outer angle, not [jossing back be- 
neath the orbital rim j the yellow head of the abscess may be 
seen pointing through the conjunctiva, near the oculo-palpe- 
bral fold above the tarsal cartilage, a position which serves 
to distinguish this abscess from a suppurating meibomian 
cyst. Inllammatton of the lachrymal gland, whether acute 
or chronic, is commoner in children than adulls, and, I be- 
lieve, in women than in men. 

Cystic distension of one or more of the gland ducts is now 
Hnd then seen in the form of a bluish semi transparent swell- 
ing (Dacryops), just beneath the conjunctiva of the ltd at 
the upper-outer part. Functional diseases of the gland are 
mre ; a few cases of epiphora, in which the symptom is aub- 
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ject to variations, and where there is no obstruction in 
drainage system, are, perhaps, instances of hypergecretiot 
No change appears to liave been noticed in cases of paraljaii 
of the cervical sympatlietic nerve. 

Tbe flow of tears over the edge of the lid on to the ch< 
has been called epiphora when it is the result of over-ac 
in the gland, tUe term stillicidhim lachrymarum being i 
when the same symptom is caused by obstruction to the 
flow. No useful purpose is served by keeping the two nai 
and only the former will be used. Laehrymation is a i 
venient term for the increased flow which accompanies super- 
ficial in fi animation of the eyeball. 

(2.) The drainage tygtem may be at fault in any part froBI| 
the puncta to the lower end of the nasal duct. 

The slightest change in the position of the lower punctnm 
causes epiphora. In health the punctum is directed hack 
narda gainst the eye; if it looks upwards or forwards the 
tears do not all reach it, and some of tbe secretion will then 
flow over a lower part of the lid. In paralysis of the facial 
nerve the patient sometimes comes to us for epiphora; the 
symptom is caused partly by loss of Ihe compressing and 
sucking action eSiicted by winking, partly by a slight falling 
of the lid away from the eye, and a consequent change in ihe 
position of the punctum. These patients souietimes notice 
the " watery eye" before they discover the other symptumB. 
Tbe various chronic diseases of the border of the lids (oph- 
thalmia tarsi), and also granular disease of the conjunctiva 
(granular lids), are fertile sources of (1) tumefaction with 
narrowing, (2) eicalricial stricture, of the puncta and of the 
canaliculi ; and in both cases the puncta are displaced as well 
as constricted. Narrowing, even to complete obliteration, 
of the punctn, may occur in children as the result of former 
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inltamination, of whicli all tmc«9 Iiitve long siaee posaed 
ftway. Wounds by wliicli l!ie cannliuuii are cut across gene- 
rally cause their obliteration, epiphora being the result. 

In all the above cases the epiphora is accompanied by a 
visible change in the size or [)osition of the punctum, none 
of the symptoms of inflammation or stricture in the lachry- 
mal sac or nnsal duct being present. Simple division of the 
canaliculus will cure, or at least relieve, the watering of all 
these cases (im Operations), but it is seldom necessary in 
the epiphora of facial paralysis. 

Epiphora not explained by any of the above changes ia 
in most cases caused by stricture of the nasal duct, with or 
without diseases of the lachrymal sac. 

Primary dUease of lite sac, excepting aa the result of a 
morbid growth, is not common ; most diseuses of the sac. are 
due either to retention of secretion by stricture of the duct 
below, or, more rarely, to participation of its mucous mem- ^^ 
brane in some chronic inflammation, which affects the con- ^H 
junctiva or the Schneiderian membrane. ^H 

Stricture of the nasal duct is generally caused by dironifl ^1 
ihickening of tlie mueaus and submucous tissues lining the 
canal, hut in a large number of cases no cause can be assigned 
why this change should lake place; it is commonest after 
middle life. In some cases the cliange evidently forms a 
part of chronic disease of the ncighlraring mucous mem- 
branes. In another group the stricture is the result of peri- 
ostitis or of oecrosis, and of these clianges syphilis (either 
acquired or inherited), scarlet fever, and smallpox are the 
commonest causes. Injuries to the nose account for a certain 
number of cases. ^H 

The stricture may be seated at any part of the duct, bat ^H 
the upper end, where there is often a natural narrowing, is ^| 
the commonest spot. It may be fibrous and Arm, or sotl 
and due to thickening of the mucous membrane alone. 

k Stricture of the nasal duct by preventing the escape of • 
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lears from the Iftdirjmal sac leads to iia dislension, 10 chro 
tlikkening of ilB lining membrant!, and increased Reci'etioa ' 
of niucuH. The mucus tna; be cleur or lurbid. A point is 
reached at length when the distension can be seen as a little 
Bwelling under the skin at the inner canthus (mucocele w. ■ 
chronic dacrno-c^ititii). Thid swelling can generally h rf 
dispersed by pressure with the linger, the mucus and teanH 
either regurgitating through the canaliculus or being foroeA'" 
through the slriclure down into the nose. In cases of old 
standing the mucous membrane is often much thickened, and 
the swelling cannot then be entirely dispersed by pressure. 

A mucocele Is always very apt to inflame and suppurate, 
the result being a laehrymcd abscett. Moat cases of lachry- 
mal abscess, indeed, have l>«en preceded by mucocele. The 
1'ormation of this abscess gives rise to great pain and tense, 
brawny, dusky swelling, wh icli extends for a considerable dis- 
tance around the sac, and is Bometimes mistaken for erysipelas. 
The matter always points a little below the lendo palpebra- 
rum i for this reason, and because the pus often burrows in 
Front of the sac, forming little pouches in the cellular tissue, 
the abscess should be open through the skin, not by slitting 
the canaliculus.^ The incision is to be nearly vertical, but 
curving a little outwards. It is always well to examine for 
bare bone at the same time. If the abscess be allowed to 
break a fistula is very likely to form. When the parts have 
quieted down the former condition of mucocele will b© n 
duued, and another abscess may form at any time unless fi 
permanent exit be given for the secretion. 

Treatment. — The object aimed at is the permanent dilatit- i 
tion of the stricture, but whether tliis can be gained or not a 
free opening should always be made into the sac from the 
canaliculus, that retained secretion may be often and easily 
squeezed out. The diligent and long use of astringent lotitn 



it nime surgeons prefer the latter position. 
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to the conjunctiva is (lIsu useful, pnrticulnrly in soft 
some of the lotion reaching the aac duel. 

Dilatation bj probing (see Ojierations) is the ordinary and 
best treatDieiit for all strictures, whether there be mueocele 
or not, the rule being to use the largest probe tliat 
readily. The probing is repeated every few days or less 
often according to the duration of its effeet, and often 
to be continued for weeks or months. When, as is con 
the stricture is tough, and its dilatation difficult, it often con- 
tracts agnin; and it is then customiiry to divide the Etriclure 
by thrusting a strong- backed, narrow knife down the duct. 
It must be confessed, however, that in a considei-able pro- 
portion of cases, whether the stricture be soft or firm, the 
results of all treatment are very discoui'aging, and that the 
benefit obtained is not always worth the puin and inconveni- 
ence. In coses where the stricture is quite soft and the 
obstruction due rather to general thickening of the mucous 
membrane and over secretion of mucus than to submucous 
thickening, the occasional passage of a very large probe is 
useful, or washing out the duct with astringents by means 
of a specially constructed syringe is sometimes practised. 
In cases of long standing, where all other treatment lias 
failed and the lachrymal sac is much thickened, its complete 
obliteration by the actual cautery gives great relief, or ex- 
tirpation of the lachrymal gland may be practised. For re- 
fractory children and for patients who cimnot be seen often, 
A style of silver or lead, passed in exactly the same way as 
a probe, but worn constantly for many weeks, ia sometimes 
very useful; but it may slip into the sac out of reach unless 
furnished with a bend or head so large as to be somewhat 
unsightly. Neither probes nor styles should be used until 
the inflammatory thickening and tenderness following a 
lachrymal abscess have subsided. 

Suppuration of the lachrymal sac, on one or both sides, 
sometimes takes place in new-born infants without apparent 
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cUiUse; ir there isTnucli redness tlii> absceas Bbouldbeopenodgfl 
but tlie sujipuratioii is sometimes t,hi'onie and will 
under the use of astringent lotions Some coses of epiphora^ I 
nith contmcl«d punclum m older children, laay be the c 
sequences of thi" infantile suppuration Cases in which ttw 
sac or duct is obliterateil hj injury lan seldom be relieved, i 



CHAPTER VI. 

DISEASES OF THE CONJUNCTIVA 

May be divided into those which from the outset Hre general J 
and affect the whole membrane, ocular and palpebi'al alikei , 
and of which the various forms of contagious ophthalmia a 
examples; and those which primarily affect either the oculaf<l 
or the palpebral part alone. 77te term " ophthaJmia" mehidet \ 
all injlammalioni of the conjunctiva, and s/iotild not I 
plitd to any other diseaies. 



The conjunctiva, like the urethra, is subject to purulent 
inflammation, and, like the respiratory mucous membrane, is 
liable to the muco- purulent, and to the membranous or diph- 
theritic forma of disease. All cases in which there is yellow 
discharge are in greater or less degree contagious. The 
congestion, which forms a part of conjunctivitis, is much 
influenced by age; the younger the patient the less is the 
congestion in proportion to the discharge, a fact which is to 
be borne in mind in examining patientn at both ends of the 
scale. 
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Purulent ophthalmia (O. neo-nalornni, GonorrIi«al O., 
BlenorrboEa of the conjunctivn) is generally due to conlagion 
from the eame disease, or from an acute or cljronic discharge 
trom the urethra or vagina, whether gonorrhoea! or not. 
Muco-purulcnt ophthalmia when quickly paseed on from one 
to another under conditiona of health favorable to suppuration 
{€• g., weakness after acute exanthems) maybe intensified 
into the purulent form. Gonorrlicca has been experimentally 
produced by inoculation with pus from purulent ophthalmia. 
Some animals are subject to purulent ophthalmia, but it is 
said that (lie diacharge from the human disease, and even 
from gonorrhoea, gives no result on the conjunctiva of rab- 
bits, Like gonorrhoea, purulent ophthalmia may occur more 
than once, and varies greatly in severity in different persons. 
The quality of the infecting dischai^e no doubt has much 
influence, severe forms being generally caused by discharge 
from a recent or severe source of infection ; but chronic 
discharge may give rise to a severe attack. The health of 
the recipient and the previous condition of the eyelids exert 
an imporlant influence ; if the lids are granular, slight causes 
— for example, trivial blows — sometimes bring on severe 
purulent ophthalmia. 

The disease sets in from twelve to about forty-eight hours 
after inoculation ; in infants the third day after birth is almost 
invariably given as the date when discharge was first noticed. 
Itchiness and slight redness of conjunctiva soon puss on t^i 
intense congestion with chemosis of conjunctiva, tense in- 
fiammalory swelling of the lids, great pain, and discharge. 
The discharge at first is serous, or like turbid whey, but soon 
becomes more profuse and uniformly creamy (purulent), and 
yellow, or even slightly greenish. Dark abrupt ecchymoses 
are often present. 

The lids are always swollen, hot, and red, and in bad coses 
very tense and dusky. The upper lid hangs down over the 
lower, and is often so stiff that it cannot be completely everted. 
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The coiijunttivn, is succulent aoil eiisily bleeds. T 

if untrealed declines spontaneously, and tlie discharge alraoc 

ceases in about sis weeks, the palpebral conjm 

\e(i thick, relaxed, and more or less granular. 

Cicatricial changeg, identical with, but leas s 
those resulting from chronic granular lids, and analogous 
what occurs in stricture of the urethra, sometimes follow ; 
others a leathery thickening of the ocular conjunctiva 

There is a great risk to tlie comea in this disease, chiefly^ 
from strangulation of the vessels, but also from the ii 
of the discharge. If within the first two or three days the 
corner becomes hazy and dull, like the eye of a dead fish, 
there is great risk that total or extensive sloughing will 
occur. In milder cases almost tninsparent ulcere may form 
near the margin, and, quickly eating into the cornea, Home- , 
times cause perforation. In many of the slighter cases, such ' 
as are Been in infants, no corneal damage occurs. Either | 
one or both eyes may be atlacked: in adults one eye often 
escapes ; in infants, where the inoculation occurs during birth, 
both eyes almost always suffer. 

Treatment If only one eye is aflTected, and the patient 

old enough to obey orders, the sound eye must be sealed up , 
with pad and bandage covered by collodion, or, much belter, 
with the shield introduced by Dr. Buller, wliich consists of 
a piece of macintosh about 4^ in. square, with a watch glass i 
fastened into n hole in the centre, through which the patient 
can see ; this is fixed by broad pieces of strapping to the nose, 
forehead, and cheek, its lower-outer angle being left open for 
ventilation ; particular attention is to be paid to the fastening 
on the nose. All concerned are to be warned as to the risk 
of contagion and the means of conveyance. The essential 
curative measures are— (1 ) frequent removal of the discharge 
by ihe free use of water. Eiery hour, day and night, o 
adults every two hours, the discharge is removed with soft \ 
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hour or t( 
of a gniin), ( 
dilute hydro 



hils of moistened rag or cotton wool, the Hda being gently 
opened, and a stream of water (dlowed to trickle freely in j 
or a syringe or irrigation apparatus may be used. In adults, 
where tbe swelling is often extreme and very brawny, we 
may increase the congestion and irritability by interfering 
ofiener than every two hours, (i) Tbe frequent anointing 
of the lids with a simple ointment. (3) The use of astrin- 
gent or caustic lotions or drops to stay the formation of pua, 
and to be used from every hour to every two or three hours, 
according to the case and the nature and strength of the solu- 
lotion may be alum (eight or ten grains to tbe 
iulplmte of zinc and alum, used very freely every 
, or corrosive sublimate (one-eighth or one-quiirler 
r chloride of zinc (two grains, with just enough 
jcbloricacid to make a clear solution), used freely 
• three hours, or nitrate of silver (two grains), 
four or six times a day. Many surgeons greatly prefer the 
Inst to all others. (4) Strong solutions of nitrate of silver, 
or the mitigated solid nitrate, are of great service in short- 
ening the attack and lessening the risks, and should be used 
in all severe cases unless specially contraindicated. A ten- 
or twenty-groin solution is brushed freely over the conjuno- 
1 of llie lids everted as well as possible, and freed from 
dischai^e. If the mitigated stick is used more care ia needed ; 
and to prevent loo great an eftecl, it is to be washed off with 
waterafter waiting about fifteen seconds. These strong ap- 
plicntiona must be made by the sui^eon. The pain caused 
by ihem is lessened and the beneflcial effect increased by free 
bathing with cold or iced water afterwards. The application 
ia not to be repeated until the discharge, which will be mark- 
edly lessened for some hours, baa begun to increase again, 
and is seldom needful or justifiable more than once a day. 
(a) IjOcal cold by iced water or thin iced compresses; in 
severe cases to be used almost constantly, in milder cases for 
freqnent periods of half an hour. This plan, but little 
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Adopted in our liospitnl pnictice, is very highly spoken i 
most efficacious, if efficiently carried out, but if only 
dune it is to say the least useless. (6) In the early stage, 
in adults, several leeches to the temiile will give relief, or, if 
the swelling be very intense, we may divide the outer conthus 
with scissors or knife, and thus both bleed and relax the parta 
at the same time. Scarification of the [talpebral conjunctiva 
and radial incisions in the ocular conjunctiva are sometimea 
very useful. (7) Hot fomentations are sometimea better than 
cold, the heat perhaps acting as a counter-irritant to the con- 
junctiva by increasing the congestion of the skin and simul- 
taneously relieving its tension. 

The following additional precautions are important: 
Strong nitrate of silver applications are unsafe in the earliest 
stage, before free discharge has set in, and also in cases 
where, even later in the disease, there is much hard brawny 
Kwelling of the ocular conjunctiva and comparatively little 
discharge; cases, in fact, approaching the condition known 
as diphtheritic ophthalmia. In these either very cold or 
very hot applications, leeches, cleanliness, and weak lotions, 
should be chiefly relied upon, Pui-ulent ophthalmia is gene- 
rally worse in adults than in infants. The ice and leeching 
treatment are seldom advisable for infants. It is of extreme 
importance to begin treatment very early, for the cornea is 
ofton irreparably damaged witliin two or three days. The 
patients, if adulls, are often in feeble health, and need sup- 
porting treatment. Ulceration of the cornea does not coD- 
traindicate the use of strong nitrate of silver if the discharge 
is abundant. Treatment must be continued so long as there 
is any discharge or the conjunctiva of the lids remains fleshy, 
for a relapse of purulent dtscliarge often takes pli 
dies are discontinued too soon. 



Miico-purttUnt ophthalmia, — The commonest and beat 
cliaracterized of the acute ophthalmia is the so-called catar^ 
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rhal ophthalmia. The nnme is a bad one, for neilher does 
the disease form pnrt of a general uutiLrrh of the respirator}' 
Iract, nor tloea it show the tendency to relapse so character- 
istic of catarrh, nor doea it seem to be caused by cold. This 
ophthalmia attains its height rery t]uick]y, almost alwaya 
attacks both ejes, and spontaneous recovery takes place in 
about a fortnight. There is great congestion, much gritly 
pain, which often prevents sleep, spasm of the lids, free 
mucu-pumlent discharge, and, in many caaea, eochymotic or 
thrombotic patches in the conjunctiva. Tlie lids are some- 
what swollen and red, but never tense, and the cornea seldom 
suffers. 

This disease is very contagious, far more so than purulent 
ophthalmia, for which it is now and then mistaken. 

It varies much in severity, even in different members of 
the same household who catch it almost at the same time, 
but attacks all ages in differently. It is, I believe, commonest 
in warm weather, or perhaps at the change from cold to 
warm. It is rare to find that the patient has suffered from 
Any mild astringent lotion will cut it 



the disease before. 

Troublesome opklhalmi 
is common in children afti 
It runs a fur less definite i 
shows but little tendency 



, teith muco-purulenl dttcharge, 
exanthemata, especially measles. 
mrse tban the preceding disease, 
o spontaneous cure, and is very 
.plicated with phlyctenular ulcers of the cornea and 
sycosis and excoriations of the eyelids ; the patients are fre- 
quently strumous. The discharge is seldom so abundant as 
in the disease just considered. The treatment is often 
tpiublesome, and many changes have to be tried; weak 
astringents or weak alkaline lotions of soda or borax, with 
the use of the yellow ointment, both to the skin and conjunc- 
tiva; sometimes calomel dusted into the eye or weak nitrate 
of silver lotions will be ihe best local means ; atropine often 
increases the irritation. Of eourse careful attention lo health 
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i!i necessary. The jiatients should not bo confined to tfij 
house, but, with a large shade over both eyes, should t 
plenty of exercise in fine weather. The eyes sbouid n 
bandaged. 

Some forms of acute conjunctivitis, with little or m 
charge, are seen both in children and ailulla, wliich do n 
conform to the above types, and are of comparatively slig 
iniporlance. Many such appear to depend on changes 
weatlier or exposure to cold, and are complicated with phlyc- 
tenulii:. A few are distinctly rheumatic. The conjunctiva 
is involved more or less in herpes zoster of the ophthalmic 
division of Ihe fifth nerve in erysipelas of the face, and in 
the early stage of measles. Slight degrees of chronic con- 
junctivitis are set up by many continuous local irritants, 
dust, smoke, cold wind, etc., and by the strain attending the 
use of the eyes without glasses in cases of hypermetropia. 
Mention must be made of the not very common cases in 
children, where an ophthalmia appears to form part of an 
impetiginous or herpetic eruption on the face, with wliich it 
is simultaneous. These differ from the ordinary instances in 
which the lids, cheek, and lining membrane of the nose a 
irritated into an eruption by tears and discharge from a 
existing conjunctivitis. 

Muco-purulent ophthalmia of any kind, becomes a 
important affair if it breaks out in schools or armies, etc 
where granular disease of the eyelids is prevalent (see p 



I 



Membranous and diphtheritic ophthalmia, — In a few 
of ophthalmia, either purulent or muco-purulent, tlie dischi 
adheres to the conjunctiva in the form of a membrane ()n< 
branout or croupous ophthalmia). Still more rarely, 
addition to adherent membrane on the surface, the wholCT 
depth of the thickened conjunctiva is stiffened by solid exu< 
dntion, which much impairs the mobility both of the lidi 
eyeball, and by compressing the Tessels prevents the forma. 
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tion of free discliiirge, and placea the nutrition of the cornea 
n great peril. It is to the lutter caaes tliiit the term "diph- 
tberitic" is limited by most authors; but we find miiny con- 
necting links between the two types above defined, and 
between each of them and the ordinary purulent and muco- 
purulent cases. 

[t is of much consequence in practice, botb for prognosis 
and treatment, to recognize the presence of membranous dis- 
cbarge and of solid infiltration in any case of ophthalmia ; 
Ihe liability to severe corneal damage being much increased 
by botb these conditions, and especially by the latter. When 
membrane is present, it may cover the whole inside of the 

I, or it may occur in separate or in confluent patcbes ; it 
often begins at the border of the lid, and is seldom found on 

: ocular conjunctiva. It can be peeled off, and the con- 
junctiva beneath bleeds freely, unless infiltrated and solid ; 
n the latter case tlie membrane is more adherent, and the 
conjunctiva is of a palish color, and scarcely bleeds when ex- 
posed. Tlie firmer the membrane, or the greater the solid 
infiltration, tbe less is there of purulent discharge, though 
the natural tendency in most cases is for the solid products, 
whether membrane or deep infiltration, to pass after some 
days into a stage of liquefaction, with free purulent secretion. 
In rare cases tbe membrane forms ami re-forms for months. 
As regards cause, (1) very rarely the process creeps up to 
the conjunctiva from Ihe nose in cases of primary diphtheria, 
or it may be caused by inoculation of tbe conjunctiva with 
membrane; whilst in a few the ophthalmia forms the first 
symptom of general diphtheria or of masked or anomalous 
scarlet fever, (2) Much more commonly it is part of a 
diphtheritic type of inflammation following some a<!Ute ill- 

«. (3) It may be caused by the over-use of caustics in 
ordinary purulent ophthalmia (p. 70). (4) It may be due 

contagion, either from a similar case or from a purulent 
Ophthalmia, or a gonorrhma, tbe membranous or diphtheritic 
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type depending on some peculiarity in the liealtli or tissues 
of the recipient. Membranous and diphtheritic ophthalmia 
are seen most oFten in children from two to eight years old, 
sometimea in young infants, and less commonly in adults. 
The worst cases are much commoner in North Germany 
than in other parts of Europe. 

In treatment the cardinal point is not to use nitrate of 
silver in any form when there is much solid infiltration of 
the conjunctiva and but scanty disehai^e. The agents to be 
relied upon are (I) either ice or hot fomentations; ice, if H 
can be used continuously and well ; fomentations, to encour- 
age liquid exudations and determination to the skin if the 
cold treatment cannot be carried out, or fails to make any 
impression on the case ; (2) leeches, if the patient's stale will 
bear them ; (3) great cleunlinesa. The presence of membrane 
is no bar to the use of caustics, provided that the conjunc- 
tiva is sucuulent, red, and bleeds easily. 

The use of atropine sometimes gives rise to a peculiar ir- 
ritation and inflammation of the conjunctiva and akin of the 
lids — atropine irritation. The conjunctiva is reddened, 
and on tbe lids it becomes thickened, and even granular. 
The skin is reddened, somewhat shining, though Ux, and 
whilst not losing its wrinkles, it becomes glazed and slightly 
excoriated. This eflect of atropine is commonest in old 
people. Some persons are very susceptible and cannot bear 
even a drop or two without suffering in some degree. Datu- 
rine is to be used instead of atropine, unless it lie safe to 
disuse all mydratics for a few days. An ointment containing 
some lead and zinc should be applied to the lids, and an 
aelringent zinc lotion lo the conjunctiva; in other cases 
glycerine lo the skin is better than anything, and sometimes 
a bread poultice gives most relief. 

Granular ophthalmia (Imchoma) is a very important 
malady, characterized by slowly progressive changes i 
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conjunctiva of the eyelide, during wliich it becomes tliick- 
eneJ, vascular, and roughened by firm elevations, instead ot 
being pale, thin, and smooth. The change usuallj' begins in 
the follicular structures of the conjunctiva of the lower lid, 
' extending to the papillie and the submucons tissne of botK 
lids at a later period, and giving rise to the growth of much 
organized new tiasue in the deep parts of the conjunctiva. 
This tiasue is aflenvards partly absorbed and partly converted 
into dense tendinous scar tissue, which by very slon shrink- 
ing ofii^n gives rise lo much trouble. It is important to re- 
member that the conjunctiva in this disease does not ulcerate, 
and that the prominences are not "granulations" in the 
pathological sense. 

The disease is at first shown by the presence, on the lower 
lid, of a number of rounded, pale, semilranaparent bodies like 
little grains of boiled sago, or sometimes looking like vesicles ; 
these are the so-called "vesicular," or sago-grain, or "fol- 
licular" granulations (Fig, HI). Many, if not all of them 
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I Bonfl with slight ophthalmia who 
i true granular lids. Such mild c 
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[ covery lakes place without cicatricial changes, are by some 
I diatinguiahed authors placed, under the name of eoajunctivi- 
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tit foUieulariM, in a Bi^wrate category from Uie gracular lib- 
Miw. The Inlter iliiwji^ is held on this hypolbesis to ilepemi 
on n different morbid proueee, llie growthd ur " grunulatiom" 
bi'ariiig no relation to Ijrnpb follicles. But the frFtjoent 
coincidence of both the cliangea in the some case, tbe fact 
that both lulmiLtedly occur under llie same getteral condi- 
tions, and that in a givt^n case the JiBtinciions between 
'' follicles" and " granulatione" often cannot be made imlil 
it is known whether or not cicatricial changes will occur, 
cerliiinlj' much lessen the clinical value of what may, or may 
not, liirn out lo be a real pathological difference. 

(iranular disease is imfKirlant chiefly because it greatly 
increases the susceptibility of the conjunctiva to lake on 
acute inftammation and to produce contagious diseharge, 
makes it less amenuble to treatment, and very liable to re- 
lujises of ophthalmia for many years. Indeed, so vulnerable 
is the conjunctiva in this stale that it is rare in ordinary 
practice to see granular lids of long standing witliout the 
history of nn acule ophthalmia at some previous time, though 
many such may be seen in crowded schools, etc. 

Chronic granular disease is the result (1) of prolonged 
overcrowding, or rather of long residence in badly ventilaltd 
and damp rooms, and hence it is seen in the greatest perfec- 
tion in workhouse schools, reformatories, jails, and barracks ; 
(2) a generally low state of heolth, no doubt, increases the 
susceptibility to it; (3) it is, cmteris pan'but, commonest and 
most quickly produced in children; (4) certain races are 
peculiarly likely lo suSer, e. g., the Irieii, the Jews, and some 
other Eastern races, and some of the German and French 
races. The Irish and Jews carry it with them all over tbe 
world, and transmit tlie liability to their descendants wher- 
ever they live. Negi'oes in America~are said to be almost 
exempt; (5) damp and low-lying climates are more produc- 
tive of it ihau others, and possibly what are now race tenden- 
cies may be the expression of climalal conditions acting a 
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the aame race tliroiigh many generations. When accom| 
Died by discliai^e Ihe diseui^e is conli^ious, but noCotherw: 
It u generally held that the discharge from a case of trachoma 
is specilic, i. «., that it will give rise by contagion, not only 
to acute ophtlialmia, but to Che true granular diseaae. Owing 
to numerous fallacies this point is a very difficult one to 
decide. 

Those who practise in the army, especially in India or 
Malta, or who have charge of such institutions as pauper 
schools, will find that in practise the causes of the chronic 
granular state are inextricably mixed tip with all kinds o 
facilities for contagion, and that it will be necessary to light 
against two enemies — the causes of spontaneous granular 
disease, and the sources of contagious discharge. Tbe former 
is to be combated by improved hygienic conditions, especially 
by free ventilation, dry air, abundant open-air esercise, and 
improving the general vigor. The sources of contagion are 
endless, especiaUy since, as has heen staled, granular patients 
are liable to many relapses of mueo-purulent dischai^ from 
almost any slight irritation. Frequent inspection of all tbe 
eyes, and rigid separation of all who show any discharge or 
are known as especially subject to relapses ; such arrange- 
ments for washing as will prevent tlie use in common of the 
toweb and water; and extreme care against the introduction 
of contagious cases from without, are the chief preventive 
measures. Estra precautions will be needed in time of war or 
famine, or when measles or scarlet fever are prevalent, or 
while marching in hot, sandy, or windy districts. 

The curative traatment when discharge is present does not 
differ from that of the acute ophthalmia already given. The 
use of strong astringents (solid sulphate of copper) or caustics 
(nitrate of silver in strong solutions, or in the mitigated solid 
pencil), however, is generally needed in order to make nmch 
impression on the granular state of the lids. The lids, being 
thoroughly everted, arc touched with one or other applica- 



tion, and this ia repented daily, or three limes a. week or less 
often, according to experience. Some practise ia required 
beCore we can decide on the needful frequency for each c&se. 
By careful treatment on this principle mogt [latients may be 
kept comforUibly free from active symptoms, many relapses 
prevented, the duration of the disease shortened, and the 
risks of secondary damage to tlie cornea greatly lessened. 
Do what we will, however, granular disease when well formed 
is most tedious, und fastens many risks and disabilities on 
the patient for years to come. 

For routine treatment on a large scale nothing is so effect- 
ual as nitratti of silver, either a t£n- or twenty-grain solution, 
or the mitigated solid point. But silver has the disadvantage 
of sometimes permanently staining the conjunctiva after long 
use, and in very chronic cases I think either sulphate of cop- 
per or lapis divinua ia to be preferred, especially an the patient 
may often be taught to evert his own lids and uae it himself. 
The solid mitigated nitrate of silver needs washiug off with 
water at first (p. G9), but in old cases it ia often better not to 
do so. 

RftuUi of granular ditease. — The friction of the granu- 
lations on the upper lid (a. Fig. 11), especially in cases of 




long standing where some scarring ia present (b), often cant 
haziness of the cornea partly from ulceration, but mainly by 
the growth of a layer of new and very vascular tissue just 
beneath the epithelium (panniM) (Fig. 12). In later periods 
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DIBKABES-Or THE CONJUNCTIVA. 

tliia leads to distortion of the border of the lid and to inisdi4| 
rection of the eyelashes, so tlial some or all of them turn mors ■ 
or less inwards and rub against the uornea — dislichiasit, 
triehiatis, entropion; and these are often combined with 
pannuB. Fannus begins beneath the upper lid, its vessels 
are superticial and continuous with those of the conjunctiva, 
and are distributed in relation to the parts covered by the lid, 
not in reference to the structure of the cornea (Fig. 1 3). The 
proper corneal tissue enffers but little except where ulcer^J" 
ation occurs, but when the vascularity is extreme the corneal 
may soften and bulge even without ulcerating. 




i 



Fannus disappears when the granular lid or the displai 
ment of lashes is cured. Very severe and universal panniw 
is sometimes best treated by artilicial inoculation with pu] 
lent ophthalmia, the inflammation being followed by obliter>t 
ation of vessels and clearing of the cornea ; but this treat 
ment needs great judgment and caution. Removal of a 
of conjunctiva and subconjunctival tissue (syndectomy, peri-J 
tomy) from around the cornea is free from risk and sometimes 
very beneficial in old cases which, though severe, are not boS 
enough for inoculation. In old cases of granular disease, 
even where no complications have arisen, the upper lids often 
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droop from extension and relitxation of ihe thickened con- 
junctiva, liie ptttimit Requiring a heavy sleepy look. 

For the cure of tlie displaced lunlies and incurved eyelid 
we may (1) simply advise repeated epiliition with forcepB, 
(2) extiqiate nil the loshea by cutting out the follicles with a 
narrow strip of the marginal tissues of the lid (see Opera- 
tions), or (3) by various operations we may attempt to restore 
the parts to their proper positions. Many of tlie numerous 
operations for restoring the lashes to their normal direction 
fail to give permanent relief for various reasons, but especially 
because the contraction of the scar continues, and the original 
slate of things is sooner or later reproduced. 



CHAPTER VII. 

DISEASES OF TOE COltNBA. 

Ulcer) and non-specijic inflammatory/ iUse< 

TsFLAMMiTioN of the cornea may be i 
diffuse, and may implicate either the proper corneal tissue 
or the epithelium on one or other of its surfaces. It may be 
a, local process leading to formation of pus, or to niceration j 
or the expression of acuustitutional disease, such as inherited 
syphilis; or it may form part, and perhaps only a minor 
part, of disease involving also the deeper parts of the eyeball, 
the iris (kerato-iritis), or ciliary body (cyclokemtis), for 
example. 

The different varieties of corneal ulceration and Buppnra- 
live inflammation are among the commonest, and practically 
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most important, of eye diseuses. The fact that the c< 
althougli a fibrous structure, ia Airlber removed fro 
bloodvessels than almost any other tissue, places ita nutrition 
in particular danger in all diseased states when the circula- 
tion is feeble or the nutritive quality of the blood beloir par ; 
lastly, the surface of the cornea is so delical^, and the im- 
porlance of its perfect transpareney so great, that slight in- 
juries and external irritations are of more moment here tlian_ 
in other parts of the body. 

When inflamed the cornea always loses its transparencji 
If only the anterior epithelium is involveci, the surface loa 
its polish and looks like clear glass wiiich has been breath^ 
upon — " steamy," or finely pitted, and this loss of polish i\ 
seen in many states of diaeasi 

Thickening of the epithel 
into the corneal tissue, gives a white or grayisli or yellowieA 
tint to the part. If the corneal tissue is 0|>alescent, i 
the surface is at the same time " steamy," the term "gr 
glass" gives a good idea of the appearance, though to mall 
the simile correct the glass ought to be milky ihroughoi 
well as ground on the surface. Rapid suppurative inflamma- 
tion is preceded by a stage of diffused opalescence, and tlie 
latter change is therefore a very dangerous sign in such dis- 



eases OS purulent ophthalmia, 
the fifth nerve. 

Before describing the mo) 
ulcer, it is convenient 
and appearances attendant 
general. An ulcer of the i 

infiltration, and tlie inflamed spot is generally a little n 
After llie centre of tlie spot bus broken down into an ulceifl 
some infiltration remains at its base and edges, the quantitn 
and color of which help us to judge of the probable course O 
the disease. When the ulcer heals it leaves a hasiy or opaqm 
■{lot (leueoma if dense, nebula if faint), which is slight a 
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oftfin diBiippears entirely if Bupcriicial, but will be in part 
permanent if resulting from a Jeep nicer. These opacities 
are likely to clear, cateris paribus, in proportion to the 
youth of the patient. Time also ie a very important element, 
nebulae often continuing to clear solely for years. Lastly, 
local stimulation aids in the removai of the opacities, one of 
the best applicutions being the ointment of yellow oxide of 
mercury. Some ulcers have scarcely any infiltration, an 
these for the most part heal slowly and with permanent los 
of substance. Such pennanent loss of substance, whether 
with or without opacity, is shown by the presence of a facet 
or fiattencd spot on the cornea at the seat of the former ulcer. 
Such facels, even though quite clear, will if they are placed 
opposite to the pupil, interfere with sight more than a nebula 
which occupies the same position, but is unattended by alter- 
ation of the curvature of the cornea. It is obvious that cor- 
neal opacities must be most serious when placed over the 
pupil. 

The chief symptoms of corneal ulcerations are (1) Pholo- 
phobia, or at least s[>asm of the orbicularis, blepharospasm 
(for it is not always clear whether the centripetal irritation 
which leads lo the closure of the lids, starts from the retina 
or from the branches of the fifth nerve in the cornea and eo 
junctiva); (2) Congeition; (3) Pain. All three symploi 
vary extremely in degree in different cases. As a broad 
rule, subject to many exceptions, we may say that intolerance 
of light is stronger in children than iu adults, greater in 
cases of superficial than of deep ulceration, more intense iii 
persons who are strumous and irritable than in those whose 
tissues are healthy and tone good. Photophobia should al- 
ways lead to a careful inspection of the cornea, and we shall 
then sometimes be surprised to find how slight a change 
gives rise to this symptom in its severest form. The degree 
of congestion differs according to the seat and cause of the 
ulwr and with the patient's age, being usually greatest in 
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adults. The pesaels 
far as exterpal exami 

branclicB beneatli the conjunctiva iu tlie ciliary ri 
eiliary zone (p. 22), hut in man/ cases there is c 
of the conjunctival Teasels as well. In some forms of mar- 
ginal ulcer, only the vessels which feed the diaeaaed j 
show any material change. Great pain often attends t 
earlier stages of corneal abscess and ia common in many 
acute ulcers ; as a symptom, it of course always needs careful 
is generally relieved by the same local measures 
e best tor the disea.se itself. 



L ULCERATION- 



(1.) One of the simplest forms is the small central ulcer 
odea seen in young children. A little grayish-white spot ia 
seen at or near the centre of the cornea, at first elevated and 
bluntly conical, afterwards showing a minute shallow crater; 
the congestion and photophobia varying, but often slight. 
The ulcer is usually single, but ia apt to recur in the same or 
the other eye. The infiltration in many of these cases ex- 
tends quite into the corneal tissue, and the residual opacity 
often remains for a long time if not permanently. The pa- 
tients are almost always badly fed little childi 
cases the ulcer quickly heals, but now and then the inliltn^i 
tion (tasses into an abscess or a spreading suppurating ulcer 

(2.) In other cases, lesa common than the above, one or 
more central ulcers occur and pass through a much mi 
chronic course, and though attended with little infiltration, 
lead lo loss of tissue, so that when the healing process is fin- 
ished a shallow depression or a flat facet is left with perhaps 
scarcely any loss of transparency. They occur in older chil- 
dren, and some of the best examples are 
in strumous patients, with granular lids. 
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(3.) Phlyctenular opldhalntia and pklyetermlar iilceri of 
comea (phlyctenulas, herpes corner, puslular ophtlialmia, 
marginal keratitis). The formation of little papules or pus- 
tules in or near the corneal margin is exceedingly common, 
either as an independent event or as a complication of some 
already existing ophthalmia. Although there are many va- 
les and degrees of phlyctenular inflammation in respect 
alike to the seat, the extent, and the course of the disease, 
the following features are common to all. They show great 
tendency to recur during several years ; they are seldom 
seen in very young children, and comparatively seldom after 
middle life ; they occur so often in strumous subjects that 
we are justifled in strongly suspecting scrofulous tendencies in 
alt who suffer much from them ; ophthalmia tarsi is often seen 
a the same patients ; the first attack of phlyctenular disease 
often follows closely after an acute exnnthcm, and especially 
after measles ; they are much under the influence of climate. 
A little elevated spot, commonly about the size of asmall mus- 
tard seed, is seen either on the white of theeyc near the cornea, 
irupon, or just within, the corneal border. It is preceded and 
accompanied by localized congestion. Its apex is sometimes 
s yellow as tlie head of an acne pustule, but more commonly 
it is abraded. Hat, and whitish. Pustules at a little distance 
im the c«rnea, although generally larger than those seated 
I the corneal border, occasion less photophobia, and are 
ore easily cured. Pustules at the corneal border, though 
often very small, commonly give rise to troublesome and 
Bometimes to very severe photophobia; they are troublesome 
n proportion rather to their number than their size; if very 
DDmerous they run together and form an elevated ring 
around the cornea, and their care is then often most 
.tedious. 

A pDstnle is always liable, even when it has t>egun on the 
conjunctiva, to extend as a superficial ulcer on lo the cornea, 
ugh it never extends in the opposite direction over the 
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sclerotic. Such a plilyctenidar vlcer, if it (Iocb not atai 
nPHr the corneal border, will make, in an nlniosC mdial d 
lion, for the centre, carrying with it a leash of vessda which 
lie u[ion the track of ojiacity left in the wake of the ulcer 
(Fig. 14). Finally, the ulceration stops, the vessels dwindle 




and diiiappear, and the path of opacity cleara up mo 
less. The term " recurrent vascular ulcer" iti given by 
to these ulcers when they are s^olilary: ihey are often, how- 
ever, multiple na well as recurrent, and the cornea may then 
Anally show a thin and irregular network of superficial ves- 
sels.on a patchy, uneven, Lazy surface, the so-called '^plilyc- 
tenjiluT pannvf." 

A well-defined variety of phlyctenular inflammation, aptly 
called marginal keratitit, ie shown in slight degrees in the 
form of a slight granular-looking swelling all around the 
edge of the cornea. Vessels soon form, and if the procesa 
continues the cornea is encroached on by a densely vascular 
Bujierficially ulcerated, and yet somewhat thickened zone. 
Jn slight degrees this marginal abrasion and thickening is 
common enough; severe cases are rare and very serious, 
leading finally to implication of perhaps the greater part of 
the cornea. It often begins crescent! rally above and below, 



IS in Fig. 20. 

In another variety a single pustule at the border of 
iornea ulcerates deeply, hccomee aurruunded by swollen 
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itiHItrated tissue, and may perforate ; such cases are seen in 
weakly women and alrumoua children. 

In very rare cases, whut appears to be an ordinary eon- 
junctival pustule persists, grows deeply, and may even per- 
forate the sclerotic in the form of an ulcer ; or it may infil- 
trate the sclerotic and the ciliary body beneath, forming a 
soft, semi-suppurating tumor, whence the inflammation is 
likely to sprutd to the vitreous and destroy the eye. Stop- 
ping short of these extreme results, such a case forms one 
type of episcleritis. 

The corneal cliattges produced by the friction of granular 
lids have been considered uniler that subject. The pannus 
of granular lids can usually be distinguished from the phlyu- 
tenular pannus already mentioned as sometimes following 
repealed vascular ulcers, by the greater uniformity and close- 
ness of its TCBsels, and by its being worst under tlie upper 
lid (Fig. 13). Any doubt is settled by everting the lid. But 
it must be borne in mind that ulceration of the cornea often 
occurs as a complication of trachomatous pannus (p. 78). 

(4.) A troulilesome and dangerous form of disease, seen 
for the most part in the senile period of life, is the serpigi- 
Hout ulcer. It is often com|iaratively clironic. There is 
much congestion, and often much pain and photophobia. 
With these symptoms we find either a marginal trough or 
ditch-like ulcer, with creacentic borders, or a more central 
nicer with nearly circular outline, and varying amount of 
i&liltnttiafi of its walls. If the ulcer lias tasted some little 
time one of its borders, tbe outer, if the ulcer be marginal, 
wilt be partly healed and bevelled off, the floor of the nicer 
sloping downwards to its inner boundary, which will be 
sharply cut, or even over-hanging. 

Slight coses of this kind, taken early, generally give little 
trouble, especially if the iufillration is but slight. But such 
an ulcer, if neglected, is very likely to increase in all dimen- 

ae, to become complicated with iritis and hypopyon, and 
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to lead to perforallon of the corn™ ; or to epread slowly o 
the wliole cornea, leuving & densely opuque suiir in its wak^ 
In either event the eye is much damaged, if not destrc^ed. ] 
(5.) Abscess of the cornea Hiid acule tvppuraling ulcerO^M 
(ton are common ditie&ses. AbscGBS may occur at any a. 
but the greater number of cases are seen in elderly or si 
people, and abrasion or some slight injury by a foreign b 
is not an uncommon cause, especially if near the centre a 
the cornea. The little gray central utcera of young childre 
{|). 84) occasionally go on to abscess. It will very often I 
noticed tliat the subjects of this form of disease, as well aa Q 
the serpiginous ulceration just described, are either senile 
under-fed, or if vigorous and full-blooded that they shoi 
signs of being damaged by drink. Abscess of the cornea .{] 
attended by great pain and congestion, and the case o 
comes under care pretty early, though often not till tlq 
cornea has given way, either in front of or behind the little 
collection. The spot itself is small, but the whole c 
often becomes more or less hazy, and the purulent infiltratin 
may at a later period spread and involve almost its whol 
substance. 

Hypopyon signifies a collection of pus or pnro-lymph aiJ 
the lowest part of the anterior chumber; its upper bounilar^fl 




1 usually but not always level (Fig. 15). It may occur 
with any rapid form of ulcer, accompanied by purulent infil- 
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Iration of the surrounding cornwi, whether the ulceration he 
deep or not, or with corneal abaceBa, anti with any corneul 
ulcer, chronic or acute, in which iritis supervenes. The pus 
is derived either from an abacesa breaking through the pos- 
terior surface of the cornea, or from suppurative notion in 
the layer of epithelium covering Descemet's membrane, or 
from ihe surface of the iris, for it is often observed that when 
the iris inflames in connection with corneal ulceration the 
iritis is of the same (suppurative) type as the corneal disease. 
It is to be noted, lastly, that simple iritis now and then gives 
rise to hypopyon (tee Rheumatic Iritis). 



Fig. 16. 




In many cases of severe suppuration (a, Fig. IC) the pus 
sinks down between the lamellie of the cornea (b). To this 
condition the term ont/x is applied, and should be limited, 
though it is sometimes used in oiher senses; the word is not 
of much use, and may very well be discarded. It is not 
always easy to say whether the pus is in the anterior cham- 
ber (hypopyon) or in the cornea just in front of the same 
|)art (onyx), especially as both conditions are often present 
(oguther, Hypopyon, when liquid, will change its prsilion 
8* 
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if the patieot lies down, but as it is more often gelul 
fibrinouf, this teat loses much of its value. Oblique illumi* 
nittion will eometimes show iho cornea clear in front of allS 
hypopyon. The diameter of the anterior chamber being i) 
little greater than the apparent diameter of the clear c 
a very Bmall hypopyon is almost hiiijen behind the overlap 
ping edge of the sclerotic, and may escape detection. 

Treatment of ulcers of the cornea. 

The general principles of local treatment applicable 

Tarioiia degrees to the different types of ulceration are : — 

(1.) To secure rest by bandaging the eye or shading bol 
eyes, and thus to minimize the movement of thi 
the ulcerated surface; and to soothe local pain by atropii 
(2.) To relieve the tension of the ulcerated surface, 
favor healing. Atropine is believed to owe part at 
its good effect in ulcers of the cornea to its asserted power of' 
lessening the tension of the eye. In severer cases this aid 
is more deHnitely gained by operative means, which at the 
same time evacuate an abscess if present. (3.) In suppurat- 
ing cases, to induce granulation instead of suppuration, iui4^ 
absorption of pus already effused. Hot fomentations to ihs* 
eyelid, often repeated, attain this end belter than anything 
else in a large number of cases. (4.) Stimulation of the 
surface of the ulcer when it has begun to heal, especially if 
it is indolent, gives most excellent results. The beat stimu- 
lants are calomel, yellow oxide of mercury, and nitrate of 
silver. (5.) Counter- irritation by a seton in (he temple is of 
very great use in some chronic irritable ulcers. (6.) When 
ulcers are caused by granular lids the treatment of the 
granular disease is more important than that of the ulcera- 
tion, unless the latter be of a threatening character, 

The clioioe of one or the other of the above plana of local 
treatment is easy enough in a large proportion of cases; 
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Others a good dt^lof juilgment is needed; while in a certain 
number it is impossible to say wiib any cerluinty wbat will 
be found most beneficial. 

Ukers of ibe cornea are so often a sign of bad bealth that 
we ought never to neglect such means &a may be called for 
to improve the general condition. 

Treating the matter clinically we shall find that the plan 
of local stimulation is most suitable for a large majority of 
the cases as tbey first come under notice, including phlyc- 
tenular cases, chronic superficial ulcers of various kinds, and 
even for many recent ulcers if not threatening suppuration. 
As a general rule, it is not applicable when there is much 
photophobia, but some weli-marked exceptions to this rule 
are found, especially in old-standing cases. The most con- 
venient remedy is the ointment of amorphous yellow oxide 
(^ mercury, in the proportion of from 1 to 3 grains to the 
drachm, and of this a piece about as large as a hemp-aeed is 
to be put inside the eyelids once a day. If smarting con- 
tinues more tluin about half an hour, or if the eye becomes 
distinctly more irritable after a few days' use, the ointment 
must be weakened or discontinued. Calomel (licked into 
the eye daily or less ol^en is also an admirable remedy in 
the same cases. Nitrate of silver in the form of solid miti- 
gated stick is useful if carefully applied to large conjunctival 
pustules, and occasionally to indolent corneal ulcers; its use, 
however, needs some practice, and it is seldom really neces- 
sary. Solutions of from 5 to 1 grains to the ounce are used 
by some surgeons instead of the yellow ointment, but require 
more skill and judgment. This remedy is particularly use- 
ful in old vascular ulcers and when there is sticky dischai^e. 

Local stimulation combined with the soothing treatment 
by atropine gives good results in some cases where there is 
much photophobia and yet only superficial change. When 
in doubt it is beat to depend for a few days on atropine, 
often enough to cause wide dilatation of the pupil. 
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Severe photopLobia, i 
times beneflciaily treat 
cantliufl, by which tliu 
time, and remedies 
of corneal disease 
patient it 



1 young children esjiecially, i 
:d by a free division of the outer 
spasm is rendered impossible for a 
be more efficiently used. In all cases 
3 attended with intolerance of light the 
a large shade over both eyes ; a little patch 
over one eye does not relieve photophobiLi. Many a child is 
kept within doors to the injury of its health who, if supplied 
with II suitable shade, would go out daily without the least-i 
detriment to its eyes. 

In chronic and relapsing cases, with photophobia and irri- 
tability, where other methods have had a fair trial, a seion 
in thetemplegenerallygives the best results, and this whether 
there is much congeetioa of the eye or not. A double thread 
of thick silk is used, and at least three-quarters of tm inch 
of skin included between the punctures, which are placed 
among the hair or behind the ear, so that the resulting scar 
may be hidden ; it is to be moved daily, and if acting badly 
may be dressed with savin ointment. The selon should be 
worn at least six weeks. Severe inflammation, and even 
abscess, is sometimes set up within a few days of the inser< 
tion of the thread, and in very rare cases severe bleeding 
occurred some days at^r, from ulceration of the coats of 
arterial branch. To avoid wounding the artery in insertii 
the seton in the temple, the skin is to be held well away 
the head. 

Very severe recent phlyctenular cases are often very diffi- 
cult to influence, and remain practically " blind" with spasm 
of the lids for weeks. There is seldom any great risk, pro- 
vided that we thoroughly examine the cornea at intervals of 
a few days, and they generally in the end make a very good 
recovery. Calomel duHted on the cornea sometimes helps 
more than any other local measure, and change of air, espe- 
cially lo the seaside, frequently effects a more rapid cure 
any plan. 
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Cases for which the Btimuluting treatm(>nt is suitable seliiom 
need the eye to be bandaged, though, as mentioned, they often 
need a sLaile. 

The remaining methods of treatment — protective bandag- 
ing, atropine, hot fomentations, and operative meaaurea — are 
reserved for the more serious forms of ulceration, the ser- 
piginous ulcer, acute suppurating ulcers, and abscess, aud 
generally for all ulcers where hyjMpyon is either present or 
threatened, or wliere an ulcer is deep and threatens to per- 
forate. The compress used for this purpose consists of a pad. 
of cotton-wool and a single turn of bandage, tied at the back 
of the head. A piece of linen rag, or of lint, may be placed 
between the skin and the cotton-wool. Such a compress is 
most grateful in the irritation caused by a corneal abrasion 
or after a foreign body has been removed, a drop or two of 
atropine being used if there be much congestion or threat- 

In these severe cases atropine is to be used regularly three 
or four times a day, on the ground that iritis, if not present, 
is very likely to occur; it also nets beneticially in soothing 
pain, and, perhaps, in diminishing congestion. Hot fomen- 
tations are used in the same cases. I generally direct that 
ike compress be removed every two hours, or, sometimes, 
every hour, and the lids fomented for fifteen or twenty min- 
utes with a belladonna lotion (one drachm of extract to the 
pint) made as hot as can be borne. Provided that atropine 
is used, there is no actual need for the belladonna ; hot water 
or poppy-head fomentation is as good. But it is a good 
routine to employ the belladonna, for the atropine is not 
always used properly. A large number of cases of acute 
suppurating ulcer, and of serpiginous ulcer, and of abscess, 
will made quick recovery under this Ireatuient, combined 
with the administration of bark and ammonia, and ether, or 
quinine. Even a considerable hypopyon will often be quickly 
^worbed. 
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But in some the ulceration increases, or tlie hypopyon, i 
present, enlarges, 
evacuated by a 
Many surgeons prefer 

but the real effect of removing a piece of the 
progress of the inflammation is doubtful. I incline to thin 
that a paracentesis with a broad needle, repealed if the 1 
popyon re-form in a few days, is all that is needed. Another 
method is to evacuate the uqueouB by cutting across the whole 
width r>f the ulcer, and by opening the wound daily with a 
probe to keep the cornea flaccid until healing is well-eslab-i^ 
lished; this method was intended by its author (Siiemisch)i 
especially for the serpiginous ulcers. In corneal abscess | 
similar incision is often made across the inflamed spot inl 
the anterior chamber. 

In all the!« operations the hypopyon, if present, i 
througii the incision, and after all of them 
ber will leak for a time, the length of v 
with the size of the incision. Very probably iridectomy id 
often so beneficial because the incision which is necessai) 
does not close so soon as a mere puncture; I have bi 
times seen the best results from a wound made with a keni 
tome, as for iridectomy, but without the removal of any ii 
When an ulcer is just about to perl'orate, as shown by pro 
trusion of its thin transparent floor, puncture •^ 
through the spot will aid the healing. 

Very good results are seen from the use of cold eva)K>ratin] 
lotions in some eases, chiefly, I think, in irritable superficii 
ulcers, with much congestion and spasm of lids. 

Conical cornea In this condition the central part of tW 

cornea very slowly bulges forwards, forming a bluntly ci 
curve. The focal length of the affected part of the comesv 
is (hereby shortened, so that the eye becomes myopic, not b 
incnase of its length but by increase of the refractive powc^ 
of one of its media. The curvature, however, in seldtu 
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tmiforiD, and hencH irregular astigmulism genernlly compli- 
cates the miopia. 

The disease, which is rare, occure chiefly in young adulls, 
especially women, and is generally duled from some il1neflt> 
or failure of general health; and it appears to be due to de- 
fective nutrition of that part of the cornea which is furthest 
from the bloodvessels. In advanced cases the protrusion of 
the cornea is very evident, whether viewed from the front or 
from the side, but slight degrees are less easily distinguished 
from ordinary myopic astigmatism. In high degrees the 
apex of the cone may become nebulous. The disease may 
progress to a high degree, or stop before great damage haa 
been done. Concave glasses alone are of little use, but in 
combination with a narrow slit or small central hole, in a 
screen by whiph the peripheral rays are cut off, benefit may 
be gained in the slighter cases. In advanced cases opera- 
I tion is needed (»ee Operations). 



CHAPTER VIII. 



DIFCUSE KEKATITIS. 

' Sj/phililicteralitis (intergtittal,parenchymatoHS, arstriimaua 
Leratitis'j. 

In this disease the cornea throughout its whole structure 

indergoes a chronic inflammation, showing no tendency 

L either to the formation of pus or to ulceration, the inflam- 

I mat ory products being, afterseveral months, alowly absorbed 

I ^ther wholly or in great pari, and the transparency of the 

!ontea restored in proportion. 

The visible changes in the cornea are usually preceded for 
L few ditys by some ciliary cougestiou and watering o 
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eyit, and during this interval no diagnosis cnn be givei 
Tlien a faint cloudinesa ie eeen in one or more large patches, 
and the surface, if carefully looked at, is found to be 
" steamy" (p. 82). These nebnlouB areas may be in any 
part of the cornea. In from ahout two to four wet 
whole cornea has usually passed into a condition of whitft^f 
haziness with steamy surface, of which the term " grodnc 
glass" gives the beat idea. Even now, however, carefiil ii 
Bpection, especially by focal light, will show that the opacitj'l 
is by no means uniform, that it shows mauy whiter spotA i 
large denser " clouds" scattered among the general " mist {* 

Fig. XI. 



in very severe cases the whole cornea is quite opaque 
the iris entirely hidden; but, as a rule, the iris and pu] 
can be seen, though very imperfectly (Fig. 17). In manj 
cases iritis takes place, and posterior synechite are form( 
In the course of the keratitis bloodvessels are ofl«n 
in the layers of the cornea {Fig. 18). They are develo| 
from branches of the ciliary vessels (Figs. I and 2); tl 
are small and thickly set in patches, and, being covered 
a certain thickness of hazy cornea, their bright scarlet is 
toned down to a dull red dish -pink color, the " salmon -patch" 
of Hutchinson. The separate vessels can be seen only if 
magnified, when we see that the trunks passing in from the 
border divide at acute angles into very numerous twigs, 
lying close to each other and taking a nearly straight course 
towards the centre (Fig. 19). These salmon -patches are of 
no constant shape, but when small are crescentic, and tend 
when large to the sector-shape. In another type the Tascn- 
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larit)' begins as a narrow fringe of looped vessels con- 
tinuous wilh the superHcial loop-plexus of the corneal 
margin (Fig. 20, compare Figs. 1 and 2), and gradually 
extending from above and below towards tlie centre. 
The vessels in these coses are more snpcrlicial, and the 
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corneal tissue in which they lie is always swollen by ii 
filtration ; tliuy arc described as " marginal keratitis" l 




some anthore (compare p. 86). Nearly all the worst cj 
this kind occur in syphilitic suhjecls, but I betiore that at 
of these patients are at the same time strumous. In extre 
cases of either typ>e the whole cornea becomes vascular, t 

all excepting, perhaps, a centra! island. 




Tlie degree of congestion of the eyeball, as well as tfa^ 
subjective symptoms, differ very much ; as a general r 
there la but moderate photophobia and pain, but when tfail 
ciliary congestion is great these symptoms are sometim 
very severe and protracted. 

The atlack can be shortened and its severity lessened b}^ 
treatment, especially by mercury; but the disease is alway| 
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slow, and from sis lo twelve months may be taken as a finr 
srage for ila duration frani beginning to end. In very bud 
H:^B with excessively dense opuuity improvement sometimes 
continuefl for several years, and a very unexpected degree of 
Bight is nltimately restored. Perfect recovery of traospa- 
rency is less common, even in moderate CAses, than is some- 
times supposed, but the alight degree of haziness which so 
often remains does not much affect the sight. The epithe- 
lium regains its smoothness before the cornea becomes trans- 
parent; but at a late alage of a severe cuae some irregulari- 
ties of surface and a few straggling vessels are sometimes 
seen, and the diagnosis may not at the first glance be quite 

Syphilitic keratitis is almost always symmetrical, though 
an interval of a few weeks commonly separates its onset in 
the two eyes; rarely the interval is several months, or even 
longer. It generally occurs between about the ages of 6 and 
15 ; sometimes as early as 2^ or 3 years, and very rarely as 
late as 25 or 30. When it occurs at a very early age tiie 
attack is generally mild. Relapses of greater or less severity 
are common. Not only does iritis occur with tolerable fre- 
quency, but we occasionally meet with deep-seated inflam- 
mation in the ciliary region, giving rise either to secondary 
glaucoma or to stretching and elongation of the globe in the 
ciliary zone, or to softening and shrinking of the eyeball.' 
Dots of opacity are aometimes found on the back of the 
cornea early in the case and before the cornea itself is much 
altered (p. 102) ; sometimes, too, the interstitial exudation is 
much more dense at the lower part of the cornea than else- 
where. Syphilitic keratitis in strumous children often pre- 
sents more irritability and photophobia and more conjunctival 



' Patches of old ohoroiiUtis are often foQQii after the corner have 
cleariid. Probablj in most of thesn the active etagu of the ohoroid- 
itis took place long before the keratitis set in. 
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congestion thnn in others; bill it is very eeldoni that ulcent*, 
tion occurs, and although in the worst cuaes the cornea be- 
comes sof'lened u.nil yellowish, and for a time seems likely to 
give way, actual perforation and ataphylomatous bulging are 
amongst the rarest events. In a very few cases, pannus from 
granular disease coexists with syphilitic keratitis. 

Treatment A long but mild course of mercury exerts an 

undoubtedly good effect. It is customary to give iodide of 
potassium also, and it probably liaa some influence. If, aa 
is often the case, the patients are very antemic, iron, or the 
syrup of the iodide of iron, is Eomelimes a ir 
to the mercury than iodide of potassium, 
of atropine is advisable as a routine practic 
has reached its height, on the ground that 
sent. In cases attended by severe and proU 
and ciliary congestion setons in the temples may give relief, 
and iridectomy is sometimes followed by rapid improvement; 
but the cases in which this operation is needed or justifiable 
are not numerous. When all inflammatory symptoms have 
subsided, the use of the yellow ointment or of calomel appears 
to aid the absorption of the residual opacity. 

The form of keratitis above described is caused by 
herited syphilis. In a few very rare cases it baa been 
as the result of secondary acquired syphilis. Other 
of diffiise keratitis occur in which syphilis has no share, 
they are seldom symmetrical, nor do they occur early 
That diffuse chronic keratitis affecting both eyes of childi 
and adolescents is, when well characterized, almost invarial 
the result of hereditary syphilis is proved by abundant 
dence. A very large proportion of its subjects show is t 
own persons some of the other well-known signs of heredii 
syphilis in the teeth, skin, ears (deafness), physiognomj 
moulh, or bones. When the patients themselves show no 
other signs, careful questioning will often elicit the history 
of infantile syphilis in the patient or in some brothers or 
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sislers, or of acquired sypliilis in one or other parent, Tliat 
lliis keratilia stands in no causal relation lo stniraa is clear, 
because the ordinary signs of struma are not found oftener 
in its victims tlian in n corresponding number of children in 
ordinary health, because persons who are decidedly atrumous 
do not suffer from this keratitie more often than others, be- 
cause the ibrms of eye disease which are universally recog- 
nized as " Blrumoiis" (ophthalmia tarsi, phlyctenular disease, 
and relapsing ulcers of cornea) very seldom accompany this 
diffuse keratitis, and, further, because when such a coinci- 
dence exists, the cose is noticed to differ from the ordinary 
type of interstitial keratitis by the addition of certain "stru- 
mous" symptoms, e. g., superficial vascularity, unusual irri- 
tability, and tendency to ulceralion. 



Other forms of keratitU. 

Inflammation of the cornea forms a more or less conspicu- 
ous feature in several diseases where the primary or principal 
seat of mischief is in some other part of the eye. It is im- 
portant for purposes of diagnosis to compare these lecondary 
or complicating form$ of keralitU with the primary diseases 
of the cornea described in this and the preceding chapters. 

In casesof iritis, the lower half of the cornea often becomes 
steamy, and its tissue more or less hazy. In other cases a 
number of small separate opaque dots are seen on the poste- 
rior elastic lamina (Descemet's membrane), often so minute 
as to need a hand tens for their detection. Id other cases a 
few large dots only are present, or a mixture of large and 
small. They are sbarply defined, the large ones looking 
very like minute drops of cold tallow, the smallest like grains 
of grayish sand; in cases of long standing ihey may become 
either very white or highly pigmented. They are generally 
arraugetl in u triangle, with its apes towards the centre and 
its iMse at the lower margin of the cornea, and the smallest 
9* 
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dots are commonly nearest tlie centre (Fig. 21), but in h 
cases (Bympathetic ophthiilmitis especially) the dots are si 
lered over llic whole area. They are of course difficult 1 



detect in proportion as the cornea in front of them has l<d 
ita transptirency. 

The term ieeratilis punctata ia used to express this acca^ 
mulntion of dots on the back of the cornea, and by b 
authors is made to include also small spots with hazy out^fl 
lines, which He in the cornea proper, and are sometimes f 
seen in the same or in other cases. The condition is abnostif 
without exception secondary lo some form of iritis ■ 
flammation of the choroid and vitreous. But a few casea a 
seen, chiefly in young adults, where the corneal dots form tM 
principal if not the sole change. The number of thea 
diminishes, however, in proportion to the care with whi^'f 
other lesions are sought. 

It is now and then difficult to say whether the iritis or 
keratitis in a mised case has been the initial lesion ; but when 
this doubt arises the cornea has generally been the starting 
point ; and with care we are seldom at a loss to decide whether 
the case is one of syphilitic keratitis with iritis, or of cyclitis 
with corneal mischief and iritis, or of primary iritis with an 
unusual degree of corneal haze (see Cyclitis and Iritis). 

Slight loss of transparency of the cornea occurs in most 
cases of glaucoma. The earliest change is a fine uniform 
steaminess of the epithelium. In very severe acute casea 
the cornea itself becomes hazy throughout, though never in 
K high degree. The same occurs in chronic cases of long 
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standing with great increase of" litnaion, but the epithelial 
" sliaminess" often then gives place to a coarser "pitting," 
with little depressions and elevaliona, especiiilly on the part 
which is ordinarily uncovered by the lids. 

A peculiar and rare form of corneal disease ia the trant- 
verit calcareoue film, an elongated patch of light gray opac- 
ity, looking when magnified like very fine sand, placed beneath 
the epithelium and running almost horizontally across the 
cornea. It consists of minute crystals, chiefly calcareous, is 
Been in elderly or prematurely senile persons, and probably 
stands in some relation to the uric-acid diathesis. 

Armis tfftilit is caused by fatly degeneration of the cor- 
neal tissue just within its margin. It generally begins be- 
neath the upper lid, and next appears beneath the lower, 
forming two narrow, white or yellowish crescents, the horns 
of which finally meet at the sides of the cornea; it always 
begins and remains most intense on a line slightly within the 
BClero-corueal junction, and the degeneration is most marked 
in the superficial layers of the cornea beneath the anterior 
elastic lamina : in other words, the change is greatest at the 
part most influenced by the marginal bloodvessels. Its pres- 
ence is not found to interfere with the union of a wound 
carried through the diseased tract. Nevertheless, its occur- 
rence chiefly at advanced ages, and its frequent coexistence 
with fatly degeneration, not only in distant parts of the body, 
but in the bloodvessels and muscles of the eyeball, mark it 
OS an essentially senile change. 

Less regular forms of arcus are seen as the result of pro- 
longed or relapsing inflammations near the corneal border, 
whether ulcerative or not. It is generally easy to distinguish 
such an arcus, because the opacity is more patchy and its 
outline less regular than in the primary form ; when i 
seen unusually early in life it is generally of this infiammo- 
tory kind, for simple arcus is comparatively rare below forty. 
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Opacity of a very cliaracteristic kind is likely t 
the use of a lotion coutainitig lead when the surface c 
cornea is abraded. Au insoluhle, densely opaque and very 
while fiJm of lead sails is precipitated on the ulceraied FUr- 
fiice, and adlierea very firmly lo it. Such an opacity when 
once seen can scarcely be mistaken ; it is sharply defined, 
and as white as white paint. If precipilAtcd on a deep and 
much inflamed ul<!er, the film of tissue to which it adheres ia 
often thrown off, but in the common cases, where the corneal 
disease has betiii a superficial abrasion or ulcer, the lead ad>'l 
hei-es very firmly, and can only be scraped off imperfectljTjJ 
and with great ditflculey. But even in these cases the lay6| 
is probably after a time thrown off o 
judge by the fact that nearly all the lead opacities whiob 
come under notice are comparatively new. The practical 
lesson is, of course, never to use a lead lotion for the eye when 
there is the leiist suspicion that the corneal surface is broken. 
Powdered acetate of lead rubbed into the conjunctiva (a 
treatment sometimes used for granular lids) is, I belie 
attended by risk of corneal o[iacity, even though there ba j 
ulceration; the lead is precipitated at once, and adheres ftfti 
weeks to the surface of the granular conjui 
fluous salt being washed away with water immediately allterl 
the powder has been applied. 

The prolonged use of nitrate of silver, whether in a wedl' J 
or strong form, is sometimes followed by a dull (brownish* ' 
green) permanent discoloration of the conjunctiva, and eveii><1 
the cornea may become slightly stained. 
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Inflammation of the iris may be caused by a specific blood 
disease, as syphilis ; or loay be the expression of a tendency 
to relapseB of inflatnmalion in certain tissues under the in- 
fluence largely of climate and weather, rheumatic iritis; or 
may occur with ulcers of the cornea, or in the course of an 
inflamniation set up by local causes in the cornea, as after 
corneal abrasions and operation wounds, particularly for ex- 
traction of cataract; finally, iritis forms a very important 
part of the grave and peculiar disease known as sympathetic 
ophthalmitis. 

Acute iritis, from whatever cause, is shown hj a change 
in tlie color of the iris, by indistinctness of its texture 
("muddincBB"), by diminution of its mobility, and by the 
existence of adhesions (posterior synechia) between its poste- 
rior (uveal) surface and the capsule of the lens; there is, 
besides, in most cases, a certain dulness of the whole iris and 
pupil, caused partly by slight corneal changes (p. 101), partly 
by muddiness of the aqueous humor. Tlie eyeball is con- 
gested and sigbt is almost always defective. There may or 
may not be pain, pbotophobiu, and laclirymation. 

The congestion is often nearly confined to a zone of about 
one-twelftb or one-eighth of an inch wide, which surrounds 
the cornea, ila color being pink (not ran red), the vessels 
email, taking a radial or nearly slraigbt course, and lying 
beneath the conjunctiva (ciliary congestion). These are the 
episcleral branches of the anterior ciliary arteries (pp. 25 and 




106 IEITI8. 

83). Quite the same congestion is seen in many other com 
(iitiona, e. g., corneal ulceration ; whilst on the other hand, i 
some cosea of iritis, the HuperBcial (conjunctival) v 
congested also, especially in their anterior division, which ii 
chiefly an offshoot of the ciliary system (Figs. 1 and 2). WeJ 
therefore never diagnose iritis from the character of the con- 
gestion alone ; but iritis being proved by tlie other symptoms 
(see below), the kind and degree of congestion help i 
judge of its severity. 

The altered color of the iris is explained by its congestion,,! 
and by the effusion of lymph and serum into its substance i:l 
a blue or gray iris becomes greenish, whilst a rich brown one I 
is but little changed. The inflammatory swelling of the iris I 
also accounts both for blurring (muddiness) of its beautifully J 
reticulal«d structure and for the sluggishness of movement I 
caused by stifliiese of its tissue, noticed in the early period. 1 
After a few days lymph is thrown out at one or more spots | 
on the posterior surface, which, by adhering to the lens cap- I 
sule, still further hampers its movements; and most cases do I 
not come ia notice till some such syneehiai have formed. Tha i 
quantity of solid exudation, both on the hinder surface and * 
into the structure of the iris, is open to much variation, and ^ 
is usually greatest in syphilitic iritis, when distinct nodules ' 
of pink or yellowish color are sometimes seen projecting from 
the front surface. In rare cases pus is thrown out by the 
iris into the aqueous, and, sinking down, forms a hypopyon. 
Lastly, firm adhesions to the lens capsule may be present { 
without much evidence of exudation into the structure of the m 
iris. All these exudative changes are most abundant at ths-1 
inner ring of the iris, where its capillary vessels are far tha 1 
most numerous (Fig. 22). 

The dulness and apparent discoloration of the iris are also I 
due, in [>art, ia turbidity of the aqueous from suspene 
it of pus or blood -corpuscles, either of which may form ft J 
distinct deposit at the lowest part of the anterior chambee J 



(hj^iopyon, hypliosma). Sometimes the sligbtly turhid fluid 
coagulates inlo a gelutinoiia miksfi, which almost filU the 
chamber. 
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The tensinn of the eyeball ia often a little increased in 
acute iritis ; rarely it is considerably diminished, but in such 
cases there are generally other peculiarities. 

The condition of the pupil alone is diagnostic in all except 
verytnildorincipientcasesof iritis I wllb I g'shorquite 
inactive, and not quite round ; it n a 'w be ra er emaller 
than its fellow (euppoi^ing the iriti be n d ), because 
the surface of the iris is increased (and e p therefore, 

encroached on) whenever ila vess a d n d (p. 2G). 
Atropine will cause it to dilate betw n n h x. These 

aynechite, being lixed, appear as angular projections when 
the iris on each side of them has retreated. If there be only 
one adhesion it will merely notch the pupil at one spot ; if 



ihey be numerouB the pupil will be crennted i 
(Fig. 23). If the whole capillary ring, or still i 
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entire posterior surface of the iris be adherent, acarcely a 
dilalation will be effected ; the former condition JB rallied an*] 
nular or circular synechise and its result ia "exclusion" of 
the pupil ; tlie latter is known as total posterior tynechim. 
If the synechias are new and the lymph soft the repeated use 
of atropine will cause them to give way, and the pupil will 
become round, but even then some of the uveal pigment, 
which ia easily separable from the posterior surface of the 
iris, will remain behind on the lens capsule, glued to it l 
a little lymph (Fig- 2i) ; and the presence of one or r 

Fig. 24. 



such spols of brown pigment on the capsule is always as good 
proof of present or of past iritis as the existence of the syne- 
chiEC themselves. The pupillary area itself is often blurred 
or even quite obscured by lymph, which spreads over it from 
the iris, and will then be grayish or yellowish according to 
the quantity. The iris may be inflamed without any lymph 
being effused from its hinder surface, and then the pupil, 
though sluggish and acting imperfecily to atropine, being, 
perhaps, rather oval and never dilating widely, will presout 
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nunngulnrejtlenBions, noranyaiiliesion of separate pi;rment to 
tlie lens, but it will be always di.^colored (eerous iriliw) ; iritia 
of lliis kind oflen occurs wiih ulceration of the cornea. When 
exudation into the pupil becomes organized a dense while 
membrane, or a delicate film, often however preaenting one 
or more little clear holes, is formed over llie pupil (" oecla- 
,loK" of the pupil). 

Pain referred tu the eyeball and to the parts supplied by 
the first, and sometimes by the second, division of tlie fifth 
nerve is n common accnm[ianiRient of iritis, especially in the 
early period of the attack. It is a very variable symptom, 
and gives no clue to the amount of structural change going 
oil in the [larls, being sometimes r|uile an insignificant feature 
in a caiie where much lymph is thrown out. The pain is 
seldom oonclaTil, but comes on ut regular or irregular inter- 
vale daily, and is described as shooting or throbbing or ach- 
ing. It is commonly referred lo the temple or forehead, as 
veil as to the eyeball, but sometimes to the side of the nose 
and to the upper leeth. Photophobia and watering of the 
eye are generally pro|>ortionate to the pain, 

The duration of acute severe iritis varies from a few days 
to many weeks. The defect of sight is pro|>ortionttte to the 
faaEineas of the cornea, aqueous, and pupillary space, and in 
some cases is increased by changes in the vitreous. In some 
cases, iritis sets in very gradually, causing no marked con- 
gestion or pain, but slowly giving rise 10 the formation of 
tough adhesions, and oflcn to the growth of a thin membrane 
over the pupillary area. In some of these the iris becomes 
thickened and tough, and its large vessels undergo much 
dilatation, and in others keratitis punctata occurs (see Cy- 
clilis, p. 119; diseases of cornea, p. 101 ; and sympathetic 
ophthalmitis, p. 1-23). As would be expected, there are all 
degrees of acuteneas and severity. 

Retultt of iritis — Such of the results as are permanent 
need separate notice. Reference has been made 1 
10 
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adhesions, which are often [lurinunenl, and to the apota ( 
uveal pigment on ilie lens uapKule, which are alwayu bo. 
Either of these conditions tells a lale of past iritis, which is 
often a valunhle aid to diagnOBis. A blue iris whieh has 
undei^one inHammution raaj vemain permanuntly greeniiih. 

When the pupil ia "excluded" or "occluded," the re- 
mainder of the iris being free, fluid le apt to collect in the 
posterior chftmber, and by bulging the iria forwards, and 
diminishing the depth of the anterior chamber, excepting nt 
i(« centre, to give to the pupil a funnel shape. If such hulg- 
ing be partial, or he divided by bands of tough membrane, 
a cystic appearance is given. Secondary glaucoma is likelj 
to follow, and the tension of the globe should, therefore, be 
carefully noted whenever this bulging is present. "Total 
posterior synechia" always shows a severe iritis, though 
often one of chronic course; it often signifies deep-seateit 
disease, and may be complicated by secondary opacity of, 
the lens (cataract). Relapses of iritis are believed to 1 
induced by the presence of synechiie, even when then 
protnision of the iris by Ituid; hut their influence i' 
way has probably been much overrated. 

The following are the most important points as to tKj 
causes of iritis and the chief clinicuL differences between & 
several forms. 

Co»ilitutwnal cariteg. — Syphilit Tlie iritis is acnl 

there is a great tendency to effusion of lymph and formaiiai 
of vascular nodules (plastic iritis), and the nodules, when 
very large, may even suppurate. The disease is very ot^en 
symmetrical, hut want of symmetry and absence of lymph 
nodules, are common. It occurs only in secondary syphilis 
(either acquired or inherited), and seldom relapses. It is to 
be carefully distinguished from the iritis complicating syphi- 
litic keratitis (p. 97). 

Rheumatiim is the cause of most cases of relapsing un- 
symmetrical iritis; there is little tendency to effusion ot 
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]yin])li, ami noduIcB are never formed, but there is some- 
times fluid hypopyon (p. 88); the congestion and pain are 
often more severe than in syphilitic iritia. A single attack 
is very rarely symmetrical, though both eyes commonly 
suffer by turns. It relapses at intervals of months or yeare. 
Even repeated attacks sometime* result in but little damage 
to sight. Gaiit le ap^iarently a cnusc of 
acute and insidious chronic iritis. It ii 
whether the gout or the chroii 
of tbe same patients are liable is the cause i 
its tendency to relapse and to affect only one eye at a time 
gouty resembles rheumatic iritis. The children of gouty 
parents are occasionally liable to a very insidious and de- 
structive form of chronic iritis, with disuise of the vitreous 
(see Chapter on Etiology), keratitis punclata, and glaucoma. 
Smalfpox is occasionally followed by simple acute iHtis. 

A few cases of symmetrical, chronic, progressive iritis, 
complicated with choroiditis, disease of vitreous and secon- 
dary cataract, are seen, for which it is at present impossible 
to assign any cause either general or local. They are chieHy 
seen in young adults, and, I think, oftencst in women. 

Sympathetic iritit. — See Sympathetic Ophtlialmitis. 

lAical cautet lujariet Perforating wounds of the eye- 
ball are often followed by iritis, particularly if the wound be 
irregular and contused, and complicated with wound of the 
lens. Perforating wounds are more likely to be followed by 
iritis in old than in young persons. If the corneal wound 
suppurate or become much intlllraled the iritis is likely to be 
suppurative. Iritis may follow a wound of the lens capsule 
without wound of the iris, and with only a mere puncture of 
the cornea. Examples of all these forms of traumatic iritis 
are seen after the various operations for cataract. The iritis 
following extraction of senile cataract is often prolonged, 
attended by chemosis, much congestion, and the lormation 
of tough membrane behind the iris. It will be described in 
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more detail under " Cataract." Iritis maj follow enperfioi 
wouade, or abrn»«ions of the cornea, or direct blows c 
eye. It is also a frequent accompaniment of ulcera of the 
cornea especially when deep, or complicaled with hypopyon, 
or occurring in elderly peraouB. It is of great importanca 
is every case of iritis where the question of injury ci 
to nsceriain whether or not tliere Ii)i9 been a perforating 
wound. Iritis may be secondary to deep-seated disease or. 

Treatment (].) In every case where iritis is | 

atropine is to be used often and continuously, in order tQ 
break down udhesionis whiuh have formed, and to allow any 
lymph subsequently thrown out to be situated outside the 
area of ihe ordinary pupil. A strong solution {four grains 
of sulphate of atropine to one ounce of distilled water) is to 
be dropped into the conjunctival sac every two hours in the 
early period. In many cases the synechise are, when first 
seen, already so tough that the atropine has no cH'ect on 
them ; but even then it may still prevent new ones forming on 
the snme circle. Moreover, the pupil when kept as widely di- 
lated as possible is less likely to be covered over by lympb or 
organized membrane from the iris than if contracted. Atro- 
pine also undoubtedly relieves the pain and congestion in 

(2.) If there is severe pain with much congestion three or 
four leeches shonid at once he applied to tlie temple, to the 
malar eminence, or lu llie side of the nose; some surgeons 
prefer the eeptum nasi. They may be repeated daily in the 
same or a smaller number with advantage for several days, 
if the symptoms are severe; or after one leeching repeated 
blistering may be substituted. Some surgeons use opiate^ 
instead of, or in addition to, leeches. 

(3.) The further treatment must depend mainly on 
cause of the disease, into which careful inquiry should always 
be made. If the iritis be syphilitic, treatment for seconi 
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BypliiliB is proper, mercuiy being given to very slight saliva- 
tion for several months, even tliougli all tlie active eye symp- 
toms quickly pass off. Tlie rheumatic and gouty varieties 
are leas definitely under the influence of internal remedies ; 
iodide of poiasaium, alkalies, and colchicum certainly appear 
to exert a good effect in some cases ; when the pain is severe 
tincture of aconite is sometimes markedly useful ; mercury 
i» seldom needed, but in protracted and severe cases may 
sometimes be used with advantage. 

(4.) Rest of the eyes is a very important curative measure. 
Many a case is lengthened out and many a rela|)se after par- 
tial cure is brought on by tlie patient continuing at work, or 
beginning to use liis eyes too soon. It is not in moat cases 
necessary to remain in a perfectly dark room; to wear a 
shade in a room with the blinds down is generally enough, 
provided that no attempt is made to use the eyes. Work 
should not be resumed till at least a week after all conges- 
tion has gone off. 

(■^.) Avoidance of cold draughts of air on the eye and of 
all causes of "catching cold" is also very important. It is 
best to keep the eye warmly tied up with a large pad of cot- 
ton-wool es[)ecially in rheumatic iritis. 

(6.) As a rule no atimulants are to be allowed, and the 
boweb to be kept well open. It is sometimes advisable to 
combine quinine with the mercury in syphilis, or to give it 
in addition to utiier remedies in rheumatic cases. 

(7.) Iridectomy is needed for cases of severe iritis where 
judicious local and internal treatment have been carefully 
tried for some weeks without marked relief to the inflamma- 
tory symptoms, whether or not there be increased tension. 
It is chieHy in cases of constitutional origin, eitlier syphilitic 
or rheumatic, that it is necessary, and in tlie iritis accom- 
panying ulcers of the cornea. It is not applicable to sympa- 
thetic iritis, nor to iritis after cataract extraction, and cum 
poratively seldom to other kinds of traumatic iritis. 
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In reference to iridectomy it is to be borne in mind thai I 
unless neces»iry it is injurious, by produi:ing an enlarged 
and irregular pupil tlirough which tlie patient will often not 
eee so well ne through the natural [lupil, even though this be 
partially obstructed. The efTect of the operation in staying , 
and abating the inflammation is very marked in some cases, M 
but in order to he sure that the effect is due to the ojierattos I 
we must have first tried fairiy the oiliej- means of curulM 
Lastly, in ref;ard lo all metliods of treatment we must bea^| 
in mind that acute iritis occurs in all degrees of severityj 
and that the mild cases often need little more than atroplM^I 
warmth, and rest, though more active medication is gen&i'l 
rally advisable on prophylactic grounds. I 

Tranmatie iritU, especially in the early stage, is oFleq^fl 
best combated by continuous cold applied by means ol^ 
pieces of lint wetted in iced water or on a block of ice anj|fl 
laid upon the lids ; and by leeches. Cold ia not applicabhkl 
to any of the other forms of iritis. sm 

Congenital irideremia (absence of iris) is occasionally seen* 9 
and is often associated with other congenital defects of the eya^ 

Colohoma of the irii (congenital cleft in the iris) givO^I 
the effect of a very regulariy made iridectomy. It is alwaT^B 
downwards or slightly down-in, and usually, but not alway hM 
symmetrical. There are many varieties in degree, aiM^| 
sometimes there is nothing more than a sort of line or seaiaH 
in the iris. It may occur without coloboma of the choroid. ' 

Persistent remaim of the pupillary membrane have some- 
times to be distinguished from iritic adhesions. They occur 
in the form of thin shreds or loops of tissue, resembling the 
iris in color, and attached lo its anterior surface close to the 
pupillary border. They are longer and slenderer than poste- 
rior synechice, and arc often quite unattached to the lena- 
capsule. In one remarkable case I saw well-marked 
of this membrane complicated with equally unequivocal iritic 
adhesions in acute iritis in a man. 
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CHAPTER X. 



DISEAaiJS OP THE CILIART REGION. 

This chapter is intended to include cases of which the 
ciliary body itself, or the corresponding part of the sclerotic, 
or the episcleral tissue is the sole seat, or at least the head- 
quarters, of igftumniHtion. 

From the richness of its vascular and nervous supply and 
its nutritive relations to the parts in its neighborhood, we 
are not surprised to find that many of the morbid processes 
<rf' this region show a strong Icndency to spread, according to 
their precise position and depth, to the cornea, or iris, or 
vitreous, and by intluencing the nutrition of the lens to cause 
secondary cataract. 

Although alike on pathological and clinical grounds it is 
necessary to subdivide the class into groups, we may observe 
that in some of their more obvious and iroporlaot characters 
all the dieeuses of this part show a general agreement ; thus 
all of them ai>e liable to relapse, and in all there is a marked 
tendency to patchineas, the morbid process being most intense 
in certain spots of the ciliary zone, or even occurring in quite 
discrete patches. It is convenient to make three principal 
clinical groups, the differences between which are accounted 
for to 8 great extent by the depth of the tissue chiefly impli- 
cated. The most superficial may be taken first. 

(1.) Epiaeleritit is the name given lo a targe patch or 
patches of congestion, with some elevation of the conjunc- 
tival caused by thickening of the subjacent tissues, and 
silunled in the ciliary region. The congestion generally 
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afTects the conjunctival as well na the lieeper vessels, and tha 1 
yellowish color of the esudalion tones the bright blood-red 
down to a more or less rusty tinge, which is especially strik- 
ing at the centre of the patch. The thickening is greatest 
at the centre ; it varies in amount, but seldom 
than a low widely spread mound of swelling. 

Episcleritis is most common in the 
ciliary region, and especially near the i 
patches may occur at any part of the cin 
the inflammation is diffused over a muc 
ciliary zone, extending back out of vit 
but the iris may be a little discolored a 
The patient often compln 
ease is subacute, I'eachin 
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tliree weeks, whilst often a much longer time is required be- j 
fore absorption is complete. Fresh patches are apt to spring 
up while old ones are declining, and so the disease may last J 
for months j indeed, relapses sooner or later (in fresh epolff) ' 
are the rule in this disease. It usually affecis only one ey« ( 
at a time, but both often suffer sooner or later. After the 
congestion and thickening have disappeared a patch of the 
underlying sclerotic, of rather smaller size, is generally eeoa 
to be dusky as if stained ; it is doubtful whether such patches 
represent thinning of the sclerotic from atrophy, or on^ 
staining; it is but seldom that they show any tendency e« j 
protrude. 

In rare cases the exudation is much more abundant, and 
a large hemispherical swelling is formed, which may even 
contain pus ; such cases pass by gradations into conjunctival 
phlyctenule, and are generally seen in children (compfu« ' 
p. 83). 

Episcleritis of the common type is seldom seen excepting 
in adults, and is commoner in men than in women. Not / 
only is it commonest on the exposed jmrts of the globe, but 
inquiry often shows that the sutferer is, either from occupa- 
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tion or temperatnenl, purticularly liiible lo be afTected b^ I 
exposure to cold or to changes of temperaliire; some are de- 
cidedly rheumatic. Nearly simihir pntchea are occaBionally 
seen as the result of tertiary syphilis, acquired or iuherited.' 

In the treatment protection by a warm bandage, rest of 
the eyes, local stimulation of the swelling by the yellow oint^ 
ment, and the use of repeated blislera, are generally the most 
eifieiicions. Atropine is often useful in allayin 
Internal remedies seldom seem to exert much influence; 
iodide of potassium appears to do good i 
quinine in others ; 
with apparent advi 

(2.) CychJceratilit and eyclo-iritit (scrofulous selerolitis, 
anterior staphyloma) — A very persistent and relapsing sub- 
acute inflammation, chamclerized by (he congestion having 
u violet tinge (deep scleral congestion, p. 20), being abruptly 
limited to ihe ciliary zone, and affecting some parts of the 
zone more than others (tendency to palchiness). Early in 
the case there is a slight degree of bulging of the affected 
part, due partly to thickening ; whilst patches of cloudy 
opacity, which may or may not ulcerate, appear in the cornea 
close lo its margin. Later on iritis generally occurs. Pain | 
and photophobia are prominent symptoms. Al'ter a varying ' 
interval, but seldom sooner than several weeks, all the symp- 
toms recede. At the focus of greatest congestion, or it may 
be around the entire sione, the sclerotic ia left of a dusky 
color sometimes interspersed with little yellowish patchei 
representing imperfect absorption, and with permanent hazi- 
neis of the most affected parts of the cornea. The disease 
is, however, almost certain to relapse sooner or later, and 
often a succession of fresh inflammatory foci follow each 
other without any intervals of real recovery, tlie whole pro- 
cess extending over many months. After each attack o 
haze of cornea and fresh iritic adliesions are left. The scle- 
rotic, in bad cases of some years' standing, becomes much 
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Stained, and bulges very considerably (ciliary or anteriol 
staphyloma), and the cornea becomes both opaque and alte 

e ; the eye is then useless, ihougli but eelilom liabt 
to further active symptoms. 

The cliiu^ctei'iBlic appearance of an eye which has been ■ 
moderately affected is the dusky color of the sclerotic and 
the notched or irregular boundary of the cornea, many of 
the opacities being continuous with the aclcrotie (Fig. 25), 




The disease does not occur in children, nor does it begin lat 
in life; most of the patients are young or middle-a^ed adulta 
and a large majority women. It is not associated with a 
special diathesis or dyecraaia, but generally goes along w 
a feeble circulation and liability to "catch cold;" in iome-| 
coses there is a definite family bialory of scrofula or of 
phthisis. The predisposed are more likely t« suffer in cold 
weather, or afler change to a colder or damper climate, and 
any cause of exhaustion, such as suckling, will greatly i 
crease the liability. 

Treatment is at best but palliative. Local stimulation b 
yellow ointment or calomel is very useful in some casBBfM 
particularly those which verge towards the phlyctent 
type. In the early stage*, especially when the congestion^ 
is very violet, and altogether subcoujumitival, atropine ofteoJl 
gives relief, and it is, of course, useful for the irit 
pealed blistering is also to be tried, though not all caeea ar8r| 
benefited by it. I have not seen much beneiitfrom setonb 
Warm, dry applications lo the lids ore, os a rule, better thm 
cold. Mercury, iu small and long-continued doses, is c 
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tainiy valuable when the palient is not aiijemic and feeble, 
but it is to be combined with cod-liTer oil and iron. Local 
proteetion from cold and bright light by "goggles" is very 
important during the attack and as a pi'ecautioii againat re- 
lapees in cold weather. There is nu rule as to symmetry; 
both eyes often suffer sooner or later, but BomttimeB on« i 
escapes whilst the other is attacked repeatedly. | 

(3.) Cyetitig with diaeate of vUreoiit and keralitit pune- 
lata (chronic iiido-choroidilis). — A small but important 
series of cases, in which, with congestion like that attending 
mild iritis, and with dulness of sight, but with little o 
pain or photophobia, floccuH are found in the anterior part I 
of the vitreous, or numerous small dots of deposit are formed [ 
on the poaterior surface of the comeji (keratitis pnnctata, see | 
Fig. 21), the aqneous is often discolored, and insidious iritis I 
nsually I'ollowa. Persistence and liability to relapse 
features as marked here as in the other members of the i 
cyclitic group, the final condition turning very much on the 
extent of the iritic adhesions, for when the synechias are 
numerous and tough, and the iris much altered in structure, 
secondary glaucoma may arise or the pnpit be blocked by 
iritic membrane. When seen quite early such a case will 
probably be diagnosed as ".serous iritis" or as "ciliary con- 
gestion," unless carefully examined, ihe pnpil being generally 
free in all parts, or showing, at most, one or two adhesions 
when atropine is used; glaucomatous symptoms, 1 
sometimes develop early in the disease, before iritic adhe- 
sions have formed. In a few cases the punctate deposits 
the back of the cornea constitute almost the only objective 
change (simple keratitis punctata), but these are very r 

The cases occur always in adolescents or young adalta, 
and the disease is always sooner or later symmetrica!. Many 
mild cases recover perfectly, and in others a good r 
fitwlly achieved. In respect to cause, there is strong reason 
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to believe that many of these cases are the result of gout ti 
a previous generation, the patient himself never having had 
the disease (Hulchinson). The iliseftse seems often W> be 
excited in predisposed persons by prolonged overwork or 
anxiety, combined with underfeeding, or, what comes to the 
same thing, defective assimilation ; the patients often describe 
themselves as, or are obviously, delicale. On the other hand, 
in some of the most distinctive cases, leading to secondary 
cataract and ultimately to shrinking of the eyes, the patient 
appears to be, from first lo last, in good health,,and free from 
any ascertainahic morbid diathesis. 

In the treatment prolonged use of atropine and complete, 
or at least relative, rest of the eyes, are the most important 
local measures. In. certain cases iridectomy is necessary. 
Small doses of iodide of potassium and mercury appear to bo 
useful in the earlier stages, given with proper precautions, 
and accompanied by iron, coU-liver oil, and sometimes qui- 
nine or bitters. In the worst cases, where the changes are 
very like those resulting from sympathetic ophthalmitis, no 
treatment seems to have much etfect. 



Cases of acute inflammation are occasionally seen in which 
most of the symptoms resemble those of acute iritis, but the 
iris is so little atTected as to be evidently not the headquarters 
of the morbid action. The tension may be much reduced, 
whilst repeated and rapid variations, both in sight and 
objective symptoms, occur. The term "idiopathic phtkiti* 
biilbi" has been applied to some of these. Again, some cases 
of syphilitic inflammation, whicli are classed as syphilitic 
"iritis," might more correctly be called '"cyciitis." In 
some cases of heredi to-syphilitic keratitis there is much 
cyclitic complication (|). 9S), and these are always difficult 
to treat. 

Plastic or, more rarely, pnnilent intlamitialion of the 
ciliary body, following injury, i^ the usual .starling-point of 
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the clinnges winch set up sympathetic inflammntion of the 
fellow eje; nnd the changes in the symputhizing eye gener- 
ttlly begin also in the ciliary body quickly spreading forwards i 
to the iris, and bn^kwards to the choroid, vitreouH, and retina. | 

The outset of traumatic cyctitis is signalized by ciliary 
congeatton, pain, and marked tenderness to palpation; there 
IB often lowered tension and iritis. If the lens is transparent 
a yellow or greenish reflection is, after a few days, often seen 
from behind it, and indicates the presence of lymph or pus 
spreading from the ciliary body into the vitreous. 
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Certain morbid changes in one eye may set up functional 
disturbance and destructive inflammation in its fellow. The 
term tympathetic irritation is given to the former, and sym- 
pathetic opht/ialmitis (or ophthalmia) to the latler, and it 
is very important to distinguish between them. 

Althougli at present the exact nature of the process which 
causes sympathetic inAammation is unknown, and thou^ 
path has not been fully traced out, it is certain (I) that the 
change starts from the region most riciily supplied 
brunches of the ciliary nerves (composed of fibres from the 
fifth, sympathetic, and third), viz., the ciliary body and ii 
(2) that its first efiects are nearly always seen in the sa 
part of the sympathizing eye; (3) that in the exciting eye 
inflammatory or cicatricial clianges are always present, such 
as are ca|)ablp. of setting up inflammation in the ciliary 
nerves ; (4) that inflammatory changes have in some c 
been found in the ciliary nerves of the exciting eye; (3) 
neither the optic nerves nor the bloodvessels are now 
lieved to have any share in the transmission, and it is c 
Hidered certain that the morbid influence must pass along 
II 
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the ciliarj nerves, perhaps as iiuuritis, ascending to Bome 
centre and thence descending to the other eye. 

In a large majority of the casea where sympathetic mis- 
chief occurs it is set up by a perforating wound (either acci- 
dental or operative) in the ciliary region of the other eye. 
The ciliary region is the zone, about an eighth of an inch 
wide, surrounding the cornea. The risk attending a, wound 
in this " dangerous :!one" is increased if it be lacerated, or 
heal slowly, or if the iris or ciliary body are engaged between 
the lips of the sclerotic, or if the eye contain a foreign body ; 
under all conditions, indeed, which make the occurrence of 
plastic or purulent cyclitis probable. But sympathetic dis- 
ease may follow any form of spontAneous chronic or acute 
inflammation which leads to the formation of organized tissue 
on the ciliary body (plastic irido-cyclitia), or to shrinking of 
the eye and cicatricial pressure or traction on the ciliary 
nerves. It may be caused by purulent ophthalmitis; or by 
the irido-cyclitis which may follow dislocation of the lens, 
or occur during the growth of an Jntra-ocular tumor. A 
foreign body lodged in the eye, whether the wound be in the 
ciliary region or not, is always a poasihie source of sympa- 
thetic mischief; and a wound entirely corneal, if accompanied 
by a large anterior synechia and dragging on the ciliary body, 
may also be a cause. 

SymplomM in the exciting eye. — The exciting eye generally 
shows ciliary congestion and photophobia, aud often suffers 
neuralgic pain when it is causing sympathetic irritation. 
Well-marked symptoms of cyclitis (p. 121), with tenderness 
on pressure, may be present in an eye which is causing sym- 
palhelic ophthalmitis; but these symptoms maybe so trivial 
that the patient overlooks them, and so transient as to have 
passed oflT before he is seen, and yet destructive changes be 
set up in the sympathizing eye. It is especially important 
to remember that the exciting eye need not be blind, the 
exciting change being localized in a small part of itg anterit 
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portion, and that, under certain circumstances, it maj in tbe 
end be the better eye of the two. ' 

Sr/mptoms of sympathttic irrilatlon in the sympal/iizitiff 
eye. — The eye is, in common epeech, "weak" or '"irrilable." 
It is intolerant of light, and easily flushes up, and becomes 
wHtery if exposed to bright liglit or if much used; the 
accommodation ia weakened or irritable, so that continued 
vision for near objcct» is painful or even im|)DBsible, and the 
ciliary muscle seems liable to give way suddenly for a short 
time, the patient complaining that near objects now and then 
suddenly become misty for a while. Temporary darkening 
of sight, indicating suspension of retinal function, is some- 
times observed, whilst in other cases ire find considerable 
lasting defect of sight with ophthalmoscopic changes, and 
tbe cause of which is obscure. Neuralgic [lains referred to 
the eye and side of the head are also common. Such attacks 
may occur again anil a^in in varying severity, lasting for 
days or weeks, and finally ceaaing without ever passing on 
to structural change. They cease quickly on removal of the 
offending eye. 

S^fittplomt and course of tympathtlic inflammation (opk- 
iknlmitii). — The disease may arise out of an attack of 
"irrilation," but more commonly sets in without any such 
warning. It may be acute and severe, or so insidious as to 
escape the notice of the patient until well advanced. It is 
in all cases a prolonged and a. relapsing disease, and when 
once started is self-maintaining, its course extending over 
many months or even a year or two. In mild cases a good 
recovery eventually lakes place, but in a large majority the 
eye becomes practically, if not absolutely, blind. The dis- 
ease is essentially an irido-cyditis or irido-choroiditis, the 
external signs boing those of iritis with rapid formation of 
tough and extensive synechia. Its chief early perculiarities 
are a great tendency to dotted deposits on the back of the 
cornea (p. lU^), a. dusky tint of ciliary congestion with 
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marked engorgement of the large perforating Teesela whi 
pass through the aclerocic in the ciliary region (as in glaii' 
coma), and to marked thickening and muddinees of the iris, 
the anterior chamber becoming eliallowi we roust add that 
there is frequently tenderness on pi-esaure in the ciliary 
region. If the pupil allows of ophthalmoscopic examinatiua 
we shall tind the vitreous clouded by floating opacities, and 
there may be neuro-rctinitis. In acute and severe coses the 
congestion is intense, there is severe pain and tenderness on 
pressure, and the iris, besides being thick, is changed ia 
color to a peculiar buff or yellowish -brown, and shows 
numerous enlarged bloodvessels ("plastic" form). In cases 
of all degrees the tension is oflen increased, the eye becom- 
ing decidedly glaucomatous for a longer or shorter time^ 
The lens often suffers, showing many small dotted opacitii 
and eventually becoming more or less completely opaqi 
In the worst cases the eye finally shrinks, but in many 
permanently glaucomatous state is established with slight 
thinning and bulging of the sclerotic in front, total posterior 
synechia, and secondary cataract. In the mildest cases (the 
so-called "serous" form), the disease never goes beyond 
chronic iritis with punclate keratitis and disease of 
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Sympathetic ophthalmitis generally Itegins about two ^ 
three months after the injury or other cause of mischief ^ 
the exciting eye, seldom sooner than three weeks, i 
until time has elapsed for well-marked inltamniatory changt 
to occur. Cases are on record at a much shorter intorvBli 
but they are excessively rare ; on the other hand, the i 
ease may set in at any length of time, even mimy years a 
the injury or other disease of tlie exciting eye, particula; 
if the latter has remained liable to atbieks of irritui 
it contain a foreign body, or if ossitieation of organized exa 
dations in the choroid or ciliary body has taken plat 
occurs at ail ages, but children are considered to hi 
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Habit! tlian iidulls. Definite itifJamnintor)' eymploms arc 
generally present in the exulting eye, but aa already stated 
they are sometimes very slight. Ttiese symptoms in the 
exciting eye always precede by some days the commence- 
ment of structural disease in the sympalliizing eye ; the 
tDorbid process seems to take some days to reach the second 

Treatment By far the most important measure refers to 

prevention. When once inflammation has begun we can do 
comparatively little to modify its course. The clear recog- 
nition of this fact leads us lo advise the excision of every eye 
which ie at the same time useless and liable to cause sympa- 
thetic mischief, i. e., of all eyes which are blind from dinease 
of the anterior segment of the globe ; and to give this advice 
most urgently when the blind eye is already tender or irri- 
table, or is known to be liable to become so, when it has 
been lost by wound, and when it is probable that it may con- 
tain a foreign body. Any lost eye in which there are signs 
(f past iritis, whether or not it has been injured, is best 
removed, especially if shrunken. But much judgment is 
needed if the damaged eye, though irritable and likely to 
cause mischief, still has more or less sight. Every attention 
must be paid to the exact position of the wound, the evi- 
dence as to its deptli, the condition of the lens, the evidence 
of hemorrhi^e, and especially of that white or yellowish 
haziness (lymph) behind the lens which implies cyclitis. 
The interval since the injury and the condition of the wound, 
whether healed by immediate union, or with scarring or 
puckering or flattening, are very important points. Irrita- 
tion of the fellow eye may set in a few days after the injury ; 
but since inflammation very seldom begins sooner than two 
or three weeks, if we see the case early we may watch it for 
K little time. Complete and prolonged rest in a darkened 
room is a very important element in the prevention of 
■yropathetic irritation and inflammation, and should always 
11* 
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be insisted on wlien we are trying to 
(compare pp. 114 and 138). 

When sympathetic ophtbalmitia has set in we can do com 
parativcty little. A. The exciting eye, if quite blind o 
Beriously damaged as txt be certainly for practical purposes 
useless, is to be excised at once, though the evidence of 
benefit from this course is slender. But if it retain any 
moderate amount of sight it is to be left and carefully treated, 
since it may in the end be the more useful of the two (p, 123}. 
B. The sympathizing eye. The important measures are (1) 
atropine, used very often as for acute iritis; (2) absolute restij 
and exclusion of light by residence in a dark room and witltl 
a black bandage over the eyes ; (3) repeated leeching if th^if 
symptoms are severe, or counter-irritation by blisters or hf^ \ 
a seton in clironic cases. (4) Mercury is believed by si 
to be beneBcial. Quinine is sometimes given. (5) Kg^ 
operation is permissible till the disease has come to 
still ; iridectomy, whilst there are active symptom 
lowed by closure of the gap with fresh lymph. The iria i^l 
bad cases often becomes very tough and adherent by its whc 
surface to the lens, the lens ilself becoming opaque ; i 
cases removal of the lens and a large piece of iris by a specie 
operation will finally be proper if the state of the eye in 
respects makes it worth while. 

Tbe prognosit is, as will be gathered, very grave ; eyouM 
in the mildest cases when seen quite early we must be v 
cautious, for the disease often slowly progresses for i 
months. 

Sgmpathetie irritation, on the otlier hand, is always, a 
as a rule promptly, cured by removal of the exciting ey« 
and, even if the symptoms do not subside immediately, i 
apprehension need be felt. 
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CHAPTER XI. 



INJURIES may be divided into those whicb affect the eye- 
ball itself and those limited to the surrounding orbital atruc- 
tureB. In each division a broad distinction is to be made 
between contusion anil concussion iojuries, and wounds. 

A. INJURIES OF PA.RTS AROUND THE EYKBALL. 

(1.) Contittion and concussion injuriei. — Ecchymoiis oS 
the skin of the eyelids from direct blows (" black eye") is to 
be distinguished from extravasation into the orbital cellular 
tissue following fracture of the roof or other part of the orbit. 
In ordinary "black eye" the ecchymosia is superficial, and, 
if it affect either tbe palpebral or ocular conjunctiva, does 
not pass far back. On the other hand, the orbital ecchymosis 
following fracture is deep-seated, often entirely beneath, 
rather than in, the skin and conjunctiva, and diminishes in 
density towards the front and borders of the lids ; when 
considerable it may cause jiroptosis. The two forms may be 
combined when fracture is caused by direct violence to the 
orbit. Cold or iced compresses, or bathing, or an evaporat- 
ing lotion hasten absorption, if treatment be wished tor in 
ordinary "black eye." 

Blows about the inner canthus, causing fracture of the 
inner wall of the orbit into the nose, are often followed by 
trnphytema of the orbital cellular tiMue. It is to be pre- 
sumed that this can occur only when the nasal n 
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brane is perforated by ihe bone. The emphysema ci 
qui[;kly from "blowing the nose," and is shown by s 
whitish, doughy swelling of the lids, crepitating finely under 
tbe finger; the globe is more or less protruded, and its 
movements limited. It disappears in a few days if the lida 
be kept rather firmly bandaged. 

Partial ptotii ia an occosionul result of blows upon tM 
upper lid. It is generally accompanied by paralysis ( 
accommodation and partial dilatation of the pupil, and iu 
seldom lasts more than a. few weeks. 

But by far the most serious of the consequence 
occasionally follow severe blows on the eye or the boundaries 
of the orbit, either immediately or after a considerable in- 
terval, are acute and chronic orbital abtceM and cellulilii. 
DitTused acute inflammation of the cellular tissue is difKculfiJ 
to distinguish from acute orbital abscess, since in both thei4 
are the signs of deep inflammation, with displacement of thi 
eye and limitation of its movements, chemosia of the conJ 
junctiva, and brawny swelling and redness of the lids. Ax^ 
abscess will soon point towards some part of the eyelids, bill 
even in cellulitis the swelling may be greater 
part, and a feeling deceptively like fluctuation may be presents 

Orbital abscess may be very chronic and simulate a 
tumor until the pus nears the surface; even then we may b 
dealing with some form of cystic tumor, until an explor 
incision sets the question at rest (compare p. Gl). 
of the orbit, whether acute or chronic, is very often the r 
of injury which has given rise to periostitis, and a large si 
face of bone is often laid bare. 

In acute cases an exploratory incision is to be made witll 
a narrow straight knife, generally through the skin (but, i 
[iraeticable, througb the conjunctiva) as soon as fluctuati(Hi>| 
is detected. As the pus is often curdy, it is best not to usa 

grooved needle. In chronic cases of doubtful nature wSJ 
may wait a little. It may U; necessary to go deeply i 
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the orbit either with the knife, pi'obe, or dressing forceps^ 
before natter is reached. A drainage tube should be inserted 
if the nbscess be deep. 

The praptoBtB does not always disappear when an orbital 
abscesB is opened, because there may be much thickening of 
the tissues. Sight may be injured or lost by stretching oF« 
or pressure on, the optic nerve, and the cornea may become 
anaesthetic and may ulcerate from damage to the ciliary 
ner?efl, behind the globe. 

(2.) Incised and peneiraiing wound. — Wounds of the «y«. 
lid* need do special treatment, beyond very careful apposin 
tion by sulures, often aided by a small harelip pin, so as to 
secure primary union. Lacerated wounds of the ocular con-. 
juDctiva need a few fine sutures if extensive, and they seldon^ 
lead to any deformity. 

Occasionally one of the recti tendons is divided or tom^ 
through, and it will then be proper to attempt its reunion hj 
sutures. 

Penetrating woiiads through the lids or conjunctiva, which 
poaa deeply into the orbit, may be much more serious thaa 
they appear at first sight, since the stab, or thrust, or fall on 
to the wounding body may have caused fracture of the orbit, 
and damage to the brain membranes, or a piece of the 
wounding instrument may have been broken off and lie 
imbedded in the roomy cavity of the orbit witliout at first 
eKciting disturbance or causing displacement of the eye. 
Some most extraordinary cases are on record in which very 
large fragments of iron or otiier substances have Iain in the 
orbit for a long time undetected. Again, the optic nerve 
may be torn or cut across without damage to the globe. 
Every wound of the eyelids or conjunctiva should therefore 
be carefully explored with the probe, and whenever possible, 
the instrument which caused the wound should be examined. 
When a foreign body 'v> suspected, or known to be firmly 
imbedded, and is not removuble through the original 
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it is generally best to divide the outer cantlius, and prolon 
the incision into the cunjunctivn at or about the fornix, i 
the upper or lower lid Recording to circumslances, rather 
than to divide the lid itself. In other cases an incision 
through the skin, over the margin of the orbit, at the situib- , 
tion of the foreign body, will be preferable. 

Single shot corns, imbedded and causing no EymptoraB^,^ 
should not be interfered with unless they can be eaai^V 
reached. 

Wounds of the orbit, by gunshot or other explosions, whea J 
extensive and caused by numerous shots or fragments of sandj' I 
gravel, etc., driven into tlie tissues are serious, because the 1 
eyeball itself is often injured, and also because tetanus niaj' j 



B. INJURIES OF TnE EYEBALL. 
(1.) Contusion and concussion injuries. 
Eupture of the eye is commonly the result of severe direct 1 
blows. The I'cnt ia nearly always in the sclerotic, a little | 
behind or else close to the corneal margin, with which it i 
concentric ; the cornea itself is but seldom rent by a blow, i 
The rupture is usually large, involves all the tunica, and is 1 
followed by hemorrhage between the retina and choroid, and ' 
into the vitreous and anterior chambers, and often by escape 
of the lens and of some of the vitreous j sight is usually re~ 1 
duced to perception of light or of large objectB. The lenB ' ; 
may escape through a rent in the sclerotic, but be held down . 
by the conjunctiva, if this be intact, and (he rupture wiU j 
then be hidden by a prominent, rounded swelling covered ^ 
by conjunctiva. The diagnosis of ruptured eyeball is gene- i 
rally easy, even if the wound be more or less concealed. 1 
Shrinking of the eyeball, after more or less inflammation, isJ 
a. common result, but occasionally some vision is restored. 1 
Immediate excision is often best, but when there is room-J 
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for hope we should always wait until the absorption of the 
blood in the anlerior chamber allows the deeper porta to be 
seen. The treatment will be the same aa for wounds of the 
eye (p. 139). 

It may here be mentioned that copious hemorrhage ac- 
companied by severe pain sometimes occurs between the 
choroid and sclerotic as the reaoU of sudden diminution of 
tenaion, either by an operation, such as extraction of cataract 
or iridectomy, or by a glancing wound of the cornea. Eyes 
in wliich this occurs are for the most part already unsound 
and often glaucomatous. 

Blows often cause internal damage without any rupture 
of the hard coats of the eye. The iris may be torn from its 
ciliary attacliment {ciiredialytis), so that two pupils are 

med (Fig. 26) or the lens be loosened or displaced by 3 




irtial rupture of its suspensory ligament, so that thi 
lATing lost its supfKirt will shake about with every move- 
ment {tremvlont irit). Such results are likely to be attended 
with more or less bleeding into the anterior chamber and 
into the vitreous, and the real condition may be thus obscured 
for a lime. Tlie lena often becomes opaque afterwards. 
Detachment of the retina is often found after acvere blows, 

lowed by hemorrhage into the vitreous. 

Rupture of the choroid may occur by conlrecoup; or, 
; of rupture, hemorrhage from choroidal or retinal 



i»l i 



1S2 IHJUBIKH. 

vessels. Tliese changes are found at the central part of 
fundus, and very often almost exactly at the yellow spot, 
thus causing much damage to sight. The rents in the cho- 
roid appear, after the blood has cleared up, as linea or narrow 
bands of atrophy borrowed by pigment, and ofl«ii slightly 
curved towards the disk (p, 163). Hemorrhages from the 
choroid into or beneath the retina, and without rupture, 
usually leave some pigment behind after absoqttion. 

Parali/sis of tke irii and ciliary muicle, wilh partial and 
often irregular dilatation of the pupil, are sometimes the sole 
results of a blow on the eye. The defect of sight can be 
remedied by a convex lens. When uncomplicated these 
symptoms are seldom permanent. 

Great defect of sight following a blow, and neither reme- 
died by glasses uor accounted for by blood in the anterior 
chamber, will generally mean co|)ioua hemorrhage into the 
vitreous, with or without the other results above mentioned 
in the retina and choroid. The red blood may sometimes 
be seen by focal light, but often its presence can only be in- 
ferred from the opaque state of the vitreous. Probably in 
most of these coses the blood comes from the large veins of 
the ciliary body, but sometimes from the choroid or from the 
retina. The eyeball may or may not show external ecchy- 
mosis. The tension of the globe is to be noted ; it is not 
often increased unless inflammation has set in or the eye waa 
glaucomatous already, and in some cases it will be below par. 
The prognosis should he very guarded whenever there is 
reason to think, from the opaque state of the vitreous, that 
much bleeding has taken place, or when the iris is tremulous 
or partly detached, or if any rupture of the choroid can be 
made out. Blood in the anterior chamber is generally ab- 
sorbed within about ten days, but in the vitreous this pro- 
cess is more tardy and less complete, permanent opacities 
often being left. The use of atropine, the frequent applica- 
tion of iced water or of an evaporating lotion to the lids, and 
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occasional leeching if there are inflammatory symptoms, will 
do rU that is possible in the early periods. If the lens be 
loosened it is likely in time to become opaque, and it may at 
any time act as an irritating foreign body, and set u 
ginacomalous inflammation, or cause sympathetic symptt 
in the other eye. Now and tlien opiic neuritis occurs in the 
injured eye as the immediate effect of the blow. Hemorrhage 
behind the cboi-oid may account for some cases in which, 
after a blow, there is defect of sight without visible change i 
and it is thought that the mere concussion of the retina may 
explain some cases of permanent defect without visible 
flfaatige. 

(2.) Wounds. — Surface scrutches (abrasions) of the cornea 
cause much pain, watering and photophobia with ciliary 
congestion. Tliey are often caused by a scratch by the 
finger nail of a baby in nursing. The abraded surface ia 
often very small and shows no opacity; it is detected by 
watching the reflection of a window from the cornea (p. 17), 
whilst the patient slowly moves his eye. Now and then the 
eye remains irritable for long, or becomes again troublesome 
after an interval. 

Minute fragments of metal or stone flying Irom tools, etc., 
may partly imbed themselves in the cornea (foreign body on 
the cornea), and give rise to varying degrees of irritability 
and pain. If not removed such a fragment is soon sur- 
rounded by a hazy zone of infihration. Foreign bodies are 
e&sily seen unless either very small or covered up by mucus 
or epithelium. Examination by focal light (p. 36) will show 
the dark speck in a doubtful case, even when it is invisible 
by daylight. 

The pupil is often rather smaller than its fellow, and the 
color of the iris a little alteretl, in cases of abrasion and of 
foreign Imdy on the cornea, these changes indical 
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tiofi of the iris (p. 21). Actual iritis sometimes occars, bok J 
not unless the corneal wound inflamea and becomes infiltrated. 

Treatment (For removal of foreign bodies, tee Opera- 
tions.) After surface injuries iise a drop of castor oil to 
lubricate the cornea, and apply a pad of wadding and a single 
length of bandage tied behind the head. Atropine is re- _ 
quired if there is much irritation or threatened iritis ^'1 
iritis with hypopyon arise the case will become one of hypo- I 
pyon ulcer (pp. 87 and 9 

Foreign bodies Eometimes adhere to the inner surface a 
the lids and scraluh the cornea, and the lids g 
and examined whenever a patient with a corneal abrasioft] 
stales that he has "sometliing in his eye." 

Large bodies 
conjunctival sulcus 
causing only local 
conjunctiva. The 
made if needful -9 
the suspii 



IS pass far hack to the upper or lowerfl 
lie undiscovered for weeks or montbs, J 
mmation and some thickening of tha J 
is to be borne in mind and searcbi I 
, wire loop or blunt probe wbeneverfl 
n arises (compare p. 129). 

I, tfalda, and injuriea hy caustiet, etc. — The conwl 
juncliva and comea are often damaged by strong alkalies ot% 
aci<ls, and by splashes of molten metal. Lime, either quick 1 
or freshly slaked, is one of the commonest agenle. The e; 
ball is not often scalded, the liils closing quickly enough t» I 
prevent entrance of the steam or hot water. In none of 1 
these cases is the full effect apparent for some days, and » J 
cautious opinion should, therefore, always be given when tj 
case is seen very early. 

Tbe effects of such accidents are manifested by (1) inflai 
mation, with or without ulceration, of the cornea; (2) a 
ring and shortening of the conjunctiva, and in t 
adhesion of its palpebral and ocular surfaces — 8j/mblepharonf.M 
(3) hypopyon and deep-seated inflammation (iritis and cyoU^ 
tis) in severe cases. 

The most superficial burns whiten and dry the (lonjunctivaj. J 
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BurfiiPe, and In a few hours the epitlidiiiin is siied. Wh 
tliis des(|UftninCion affenla tiiu cornea a sliarply outlined 
slightly depressed area is the result. The floor of thia de- 
nuded spBCe is clear if the damage be quite superficial and 
recent, but more or less opalescent, or even yellowish, if the 
CAse be a few diiys old and the burn be deep enough to cause 
destruclion or inflammation of the true corneal tissue. When 
there is much opacity of cornea it does not completely clear, 
and considerable flattening of the cornea and neighboring 
sclerotic often occurs at the seat of deep and extensive burns. 
The conjunctival whitening is followed by mere desquamation 
and vascular reaction, or by ulceration and scarring, accord- 
ing to the depth of the damage. 

Treatment In recent cases seen before reaction has 

begun a drop of castor oil once or twice a day, a few leecboi 
to the temple, and the use of a cold evaporating lotion, or of 
iced water will sometimes prevent inflammation. If seen 
immediately after the accident, the conjunctival sac is to be 
carefully searched for fragments of whatever solid has caused 
the mischief, or washed with very weak acid or alkaline 
solution if a caustic of tlie opposite character have done the 
damage. If the inflammatory reaction is already present 
when the case comes to notice, treatment by compress, 
atropine, and hot fomentations, as recommended for hypopyon 
nlcers (p. 93), is moat suitable. There is often much pain 
and chemosis. Prominent buttons of granulation sometimes 
form on the floor of a healing burn, and should be snipped off. 

4. Penelraling V!oiind» and gunshot injuries. — When a 
patient aays that his eye ia wounded, the first point is to 
make out all we can about the wounding body, and especially 
whether or not any fragment has been left within the eye- 
ball. We next examine carefully the seat, extent and char- 
acter ol' the wound, aseerlutn the interval since the injury, 
and lest the siglit of the eye. 
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Treatment. — Penetrating wounds are least serioi 
they impliunie tbe cornea alone, or the 'sclerotic alone behind 
the ciliaiy region, t. e., when situated at least ^ inch behind 
the cornea. Penetrating wounds of the cornea, without 
injury lo the iris or lene, and without any prolapse of iris, 
are rare ; they generally do very well, and if the case ie not 
seen until two or three days after the injury, the wound will 
often have healed firmly enough to retain the aqueous, and 
it may be difficult to decide whether the whole thickness Ofd 
the cornea wus penetrated or not. Wounds of the aclerotie 1 
seldom unite without the interposition of a layer of lymph; 
if seen early they may sometimes, if there is reason to think 
that the eyeball is worth preserving, be advantageously 
treated by the introduction of one or two fine sutures, fol- 
lowed hy constant application of ice. 

But penetrating wounds usually are very BCrioua to thtfj 
injured eye: the iris is frequently lacerated and included h 
the track of the wound; the lens is punctured and beuoraeaS 
swollen and opaque from absorption of tbe aqueous tumo( 
(traumatic cataract), and hable in its swollen slate to pre 
on the ciliaiy processes and cause grave symptoms 
sive bleeding perhaps takes place into the vitreous; at a] 
later period, plastic or purulent cyclitis may destroy the eye. 
The fellow eye is of course often in danger of sympathetic 
inflammation (p. 121). Every case has therefore to be 
judged fi-om two points of view, the damage to the injureA^ 
eye and the risk to the sound one, and the question of aocri^a 
ficing or attempting to save the former is EOmetimes votj 
difficult to decide. 

Very large foreign bodies, such as pieces of glas 
times lie for long in the eye witliout causing much troubin 
the large wound having given exit to the contents of i 
globe and been followed by rapid shrinking without influ 
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(a.) In the two following cascB the eye should be nxcised 
at once. (1.) If the wound, lying wholly or partly in the 
" dangerous region" (p. 122), is so large and so complicated 
with injury to deeper parts that no hope of useful sight re- 
mains. (2.) If, even though the wound is small, It Ilea in 
the dangerous region, and have already set up cyclitis. 
Cyclitis will be shown by intense ciliary congestion, tender- 
nees and pain, very great defect of sight, and (if the lens be 
transparent) a yellow or greenish reflex from the vitreous. 

(b.) There is a large class of cases in which the wound, 
though in the ciliary region, or involving the lena and iria 
through the cornea, is not of itself fatal to sight and lias not 
as yet led to inflammation or to shrinking of the eye. 

The Ural question will then be whether or not the eye 
contains a foreign body, and the second whether the lens ia 
wounded. A foreign body, if lying on or imbedded in the 
iris, the lena being intact, should be removed, usually with 
the portion of iris to which it ia attached. If it can bo seen 
in the lena and the condition of the eye be otherwise favor- 
able, a Hcoop exti'aclion may be done in the hope of removing 
the fragments with the lens; in a few cases a jxiwerful mag- 
net has been employed for the ex.traction of chips of iron 
from the lens and iris, and may be occaaionally useful in 
eyes otherwise worth saving. If it is certain that the foreign 
body has passed into the vitreous, whether through the lena 
or not, and whether by gunshot or not, it ia scarcely ever 
worth while to attempt to save the eye. The body can oF 
course seldom be seen, hut a track of opacity through th« 
lens with extensive hemorrhage into the vitreous, or even 
the laller alone, with conclusive history that the wound was 
made by a fragment or a shot, and not by an instrument or 
large body, is geuerally enough to settle the point in favor 
of excision. 

(c.) Thijre remain cases of wound without retent: 
foreign body in the eye; (I) the wound being in the danger- 
12* 
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oils 1-egion and com pi i rale J with traumatic cataract; (2) i; 
tlie dangerous region without traumatic cataract ; (3) wit 
traumatic calaract, but the wound being corneal, and, there- 
fore, out of the dangerous zone. In the iirst, and still more 
in the second of these, tliere will often be much diHiculty in 
deciding what to do, it being presumed that the wounded 
eye shows no signs of severe internal inflammation (cyclitis). 
Some of the most difficult cases are those of group (2) of 
wounds by sharp instruments close to the corneal bord^. 
with considerable adhesion of the iris, or in which there is 
evidence that the track lies between the lens and the ciliary' 
processes, the lens not being wounded, and useful sight re-. 
maining. If the patient is seen within two or three weelu 
of the injury, and the sound eye shows no irritation, we may 
safely watch the case for a few days. If decided sympathetic. 
irrilBtion (see p. 123) be present and do not yield after a 
few days' treatment, excision is advisable, even though thA 
lens of the wounded eye is uninjured. I think that if we 
made a rule of excising every eye with wound in the ciliarj 
region and traumatic cataract, whether or not il were causing 
sympathetic symptoms or were itself especially irritable, we 
should not be far wrong, for the prospect of regaining usefol 
vision in the eye under such circumstances is but slight. Ib 
the third group, excision is justifiable only if severe iriti» 
and cyclitis come on with threatened panophthalmitis, ani 
this seldom occurs. The patient in atl open eases must bo 
warned, and must be seen every few days for many weeks. 

When sympathetic ophthalmitis (p. 123) has set in befon^.J 
the patient asks advice, the rule for excision of the excitii^J 
(wounded) eye is different. It is then la be removed onlyl 
if there is no reason to hope for restoration of useful sight in I 
it; a moderate degree of suliacute irido-cycUtis with or with* 1 
out traumatic cataract, and with sight proportionate to the J 
stale of the lens, is no indication for excision, since this ey« I 
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may very probably in tbe end be tbc better of the two (se 
p. 123). 

The treatment of wounded eyes whicli are not excised i 
the same as for traumatic iritia, viz., atropine, rest, darkness 
and local depletion and counter-irritation (compare p,'126] 
At the commencement the conalant use of iue ia a very im 
porlant means for lessening the severity of the symptoms. 

It is sometimes important to determine whether an ey' 
ivhich has been excised contains a foreign body. If nolhin; 
can be found in the blood or lymph, etc., by feeling with a 
probe or needle, it is best to crush up the soft parts carefully, 
little by little between finger and thumb, when the smallest 
particle is almost sure to be felt. If a shot has entered and 
left the eye, the counter-opening may, if recent, be found by 
a probe from the inside of the globe although no irregularity 
be noticeable on the outer surface of the sclerotic. 
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CATABACT. 



.itACT means opacity of the crystalline lens and ia 
due to changes in tbe structure and composition of the lens 
fibres, the caiisule not being mulerially altered. These 
changes seldom occur throughout the whole lens at once, but 
commence first in some pari, «. g., the centre (nucleus) or the 
superficial layers (cortex), whilst in some of the forms of pur- 
lidl cataract the diseaae remains permanently confined to 
some well-circumscribed [lart. 
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Senile changes in the lens. 
which ia from Uirth firmest a 



—With advancing age tlie lens^ 
llie centre, becomes harder aod.a 
flatter, ita refractive power changes and its surface reflectt^ 
more light, the nucleus acquires a yeilonieh color, and tiM 
eubstunce of the lens becomes somewhat fluorescent, T)i%4 
result of all these changes is that at an advanced age tha-l 
lens ia often more easily visible than in early life, the pufulV 
becoming grayish instead of quite black. This graynes 
the pupil may easily he mistaken for cataract, but as Ufa 
compatible with almost the normal transparency, the fundi 
in such a case being seen without any appreciable blurringfl 
Euch a mifitake in diagnosis ought never to be made. 

The consistence of a cataract depends more on the patient*d 
age than on the position or character of the opacity. Belot^ 
about thirty-five all cataracts are " soft," When more 1 
known of the causes of generalized opacity of the lens \ 
shall probably And that these are often the same at difFerenfl 
time of life, and that the wide physical ditferences betwee 
cataracts depend leas on variations in the cause than o 
degree of natural Iiardness the lens possesses when the opacia 
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(1.) Nuclear cainrac(.— The opacity begins in and remains 
more dense at the centre (nucleus) of the lens, thinning off 
gradually in all directions towards the cortex (Fig. 29) ; the 
nucleus is not really opaque, but densely haxy like thick fog. 
The patienl-s are generally old people in whom the nucleus is 
naturally very firm and yellowish ; hence nuclear cataract ia 
also usually senile and hard, to which we may add that it is 
often amber-colored orlight brownish, orlike a" peasoup" fog. 

("2.) Cortical cataract, — The change begins in the super- 
ficial parts, and generally in the form of sharply deRned lines 
or streaks, or triangular [latches which point towards the axis 
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of the lens, and whose aliape ia dependent on the arrange- 
men t of the lens fibres (Fig, 30). Tliey uHually begin at 
the edge (equatorj of the lena where they are hidden hy the 
iris, but when large enough encroach on the pupil as whitish 
Btreaka or triangular patches. They affect both anterior and 
posterior surface of the lena, and the intervening pnrla may 
be quite clear. Sooner or later the nucleus also becomes hazy 
(mised cataract), and the whole lens eventually gets opaque. 



Almost all the large class known as "senile" or "hard" 
cataract are either nuclear from beginning to end, i.e., formed 
by gradual extension of difiused opacity from the centre to 
the surface, or else of the mixed variety. 

A few cataracts beginning at the nucleus, and many begin- 
ning at the cortex, are not senile in the sense of accompanying 
old age, and are, therefore, not hard. Some such are caused 
by dialietes, but in many it is impossible to say, excepting 
by a genei'al reference to bad health or premature senility, 
why the lens should have become diseased. Many such are 
n as " soft" calai-acts when complete. They generally 
form quickly in a few months. A few are congenital. 
Whether nuclear or cortical, they are whiter and more uni- 
form looking than the slower cataracts of old age, and the 
tex often shows a linear glisten like satin, or Haky appear- 
e like crystallized spermaceti. 

n some cortical calaracta we find only an immense 
number of very small dots or short streaks (dotted cortical 
act). Occasionally a single large wedge-shaped opacity 
will form at some part of the cortex and remain stationary 
and solitary for many years. Sometimes, though no opaque 
Btrtte are visible by focal illumination, one or more dark 
streaks ore seen with the mirror which alter as it is difier- 
ently incUned. These "flaws" in the lens are comparable 
in their optical ofiect lo cracks in glass, and must always 
be looked on as the beginning of cataract. 



OATARAOT. 



PARTIAl, CATARACTS. 

Three forms need special notice. 

(1.) Lamellar (zonular) cataract is a peculiar and well- 
marked form in wliich the superficial laminie and nucleus of 
the lens are clear, a layer or shell of o]iacity being formed 
between them (Fig, 32). It is probably formed during the 
first few months of life, or it may in some cases be congenital. 
The great majority of its subjects suffer from infantile coB' 1 
Tulsions. Tlie size of the opaque Inmella or shell, and,.] 
therefore, its depth from the surface of the lens, is subject tO' 1 
much variation, and it may be much smaller than is showtt,] 
in Fig. 32. The opacity is often stationary for many years, 1 
sometimes, perhaps, for life ; in other cases the little spicule! I 
which are often seen projecting towards the cortex increasft I 
in number and size, and the cataract eventually becomeV>l 
general. 

(2.) Pijramidal eatnracl A small, sharply-defined spot J 

of chalky-white opacity is present in tlie middle of the pupil, 
looking as if it lay upon the capsule. When viewed a 
ways it seems to be superficially imbedded In the lens, and i 
also sometimes stands forwards as a little nipple or pyramid 1 
(Fig. 27). It consists of the degenerated products of Ajl 

Fig. 27. 
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localized inflammation just beneath the lens capsule, with tl^ 
addition of organized lympli derived from the iris and d 
posited on the front of tlie capsule, the capsule itself bein^ 
puckered and folded (Fig. 28). It is always stationary, antfil 
never becomes geneiTil. 

Pyramidal cataract is the result of central perfomtingj 
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ulceration of the cornea in early life, anil ophlhalmift neon- 
atorum is nearly always l!ie cause of thu ulceratiiin. It ia 
generally aasoeiated with central opacity of the cornea. The 
contact between the exposed part of the lens capBule and the 

Fig. 28. 




inflamed cornea, which occurs when the aqueous has escaped 
through the hole in the ulcer, appears to set up the localized 
subcapsular inflammation. It has been suggested that the 
same change may occur without ulceration by the trans- 
mission of influence from the inflamed conjunctiva through 
the non-ulcerated cornea;' and it is probable that iritis in 
early life may cause similar subcapsular spots. The term 
anterior polar cataract is also applied to the pyramidal form 
and to some less common varieties which begin in the same 
part of the lens. 

(3.) CatarBct which afterwards becomes general may 
begin at the middle of the hinder surface of the lens {pos- 
terior polar cataract) (Fig. 31). There are many varieties, 
but in general the pole itself shows the most change, the 
opacity radiating outwards from it in more or less regular 
spokes, and ap[ieHring quite thin, a mere lamina. The color 
is grayish, yellowisli, or even brown, as seen through the 
whole thickness of the lens. Sometimes the opacity is situ- 
ated really just behind the capsule, i. e., in the hyaloid 

■ Uutubinaon. 




144 OATAEACT. 

membrane or front of the vitreous, but this cannot be prov 
during life. 

Cataruct beginning at tbe posterior pole is often a sign 
disease of the vitreous depending on choroidal disease ; it 
common in the later stages of retinitis pigmenti 
severe choroiditis, and in high degrees of myopia with dis- 
ease of the vitreous. The prognosis, therefore, should always 
be guarded in a case of cataract where the principal part of 
the opacity is in this position. 

When a cataract forms without known connection irit 
other disease of the eye it is called primary. The term 
secondary cataract is used when it is the con3er|uence 
some local disease, such as severe iridocyclitis, glaucomaj 
delachmenl of the retina, or the growth of a tumor in the 
eye. The pyramidal cataract is strictly a secondary form, 
though not usually spoken of as such. Primary cataract 
almost always symmetrical, though seldom synchronous 
the two eyes ; wiiilst secondary cataract, of course, may 
may not be symmetrical. 

The subjective symptoms of cataract depend solely on thtt 
obstruction and distortion of the entering hght by the opaci- 
ties. Objectively cataract is shown in advanced cases by the 
white or gray condition of the pupil at the plane of the iris ; 
in earlier stages by whitish o|)acily in tlie lens when ex- 
amined by focal illumination (p. 35) and by corresponding 
dark portions (lines, spots or patches) in the red pupil when 
examined by the ophthalmoscope mirror. 

Both subjective and objective symptoms differ with the 
position and quantity of the opacity. When the whole lens 
is opaque the pupil is uniformly whitish ; the opacity lies 
almost on a level with the iris, no sjiaco intervening, and, 
consequently, on examining by focal light we find that the 
iris casts no shadow on the opacity ; the brightest light from 
-or will not penetrate the lens in quantity enough to 
illuminate the choroid, and hence no red reflex will be ob- 
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tnined. Such a calamot ia aaid to be malure or " ripe," and i 
the affected eye will be in ordinary speech "blliul." If both 1 
are equally affected, the patient will be unable to t>ee anjr 1 
objects; but he will distingiiiah quite easily between light 1 
and eliade when the eye is allernately covered and uncovered ] 
in ordinary daylight (Good perception of light, p. /.,) and | 
will Bce the position of a candle flame. 

Diagnosis of immature and partial cataract). 

The patient complains of gradual failure of sight, and 
find the acuteneas of vision (p. 30) impaired more or I 
(probably more in one eye than in the other). If he can 
Blilt Bee moderate types the glasses ajipropriate for his age 
and refraction, though giving some help, do not remove the 
defect, whilst for distant objects vision is likely to be worse 
in proportion than for the near types. If, as is usual, he be 
presbyopic, he will be likely to choose over-slroiig spectacles, 
and to place objects loo close to his eyes, so as to obtain 
larger retinal images, and thus compensate for want of clear- 
In nuclear cataract, as the central (axial) rays of light are 
most obstructed, sight is often better when the pupil is rather 
large, and such patients tell us that they see belter in a dull 
light or with their back to the window, or when shading the 
eyes with the hand. In the cortical and more diffused forms 
this symptom is less marked or quite wanting. 

On examining by focal light (after dilating the pupil v 
atropine) an immature nuclear cataract will apfiear as a yel- 
lowish, rather deeply-seated haze, on which a shadow will I 
be cast by the iris on the side from which the light comes I 
(3, Fig, 29). On now using the mirror this same opacity 1 
will appear as a dull blur in the area of the red pupil, darkest I 
at the centre, and gradually thinning off on all sides, so that, 
at the margin of the pupil, the red choroidal retlex will be J 
18 



CA7AaA0T. 

qaite bright (2, Fig. 29); when the opacity ia very denoftl 
and large only a fuiut dull redness will be visible quite ■ 
the border of the pupil. If the fundus can be seen it wiU h 
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through a fog, but h fog thicliest in the axis of vision, so that 
by looking through the more lateral parts the details will be 
better seen. 

Cortical opacities, if small and confined to the equator (or 
edge) of the lens, do not interfere with sight; they are easily 
delected with a dilated pupil by throwing light very obliquely 
beliind the iris. When large and eneroaching on the pupil 
they nre visible in ordinary daylight. They are in the form | 
of dots, streaks, or bars ; seen by focal light they are wbitt 

Fig. 30. 
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or grayish, and appear more or less sharply defined, : 
ing as they are in the anterior or posterior layers (3, Fi^ 
30), With the mirror they appear black or grayish, and f 
rather smaller size (2, Fig. 30), and if the intervening i 
stance in clear, the details of the fundus can be seen sharpl]i| 
between the bars of opacity. 



Posterior polar opacities are aeldom visible without care- 
ful focal illumination, whcD we find a patchy or Btellate 
figure very deeply seated in tlie axis of the lens (3, Fig. 31) ; 




if lar^e it will look concave like the bottom of a shallow cup. 
With the mirror it will be seen as a dark star (2, Fig. 31), 
or network, or irregular patch, rather smaller than when 
Been by focal light. 

The diagnosis of lamellar cataract is easy when its nature 
is understood, but otherwise it may be readily diagnosed as 
"nuclear." The patients are generally children or young 
adults J they complain of " near sight" rather than of " cata- 
ract" or "blindness;" for the opacity is not usually very 
dense, and whether the refraction of their eyes be really 
myopic or not (and it is often so), tliey (like other calaract- 
ous patients) corapeD»>ate for dull retinal images by holding 
the object nearer, and so increasing the size of the images. 
The acuteness of vision is always defective, and cannot be 
fully remedied by any glasses. Varying brightness of tlie 
light affects their sight but little, for not only ia the cataract 
uniformly dense in all parts, but its diameter is usually 
greater than that of the pupil, even in dull light, and they, 
therefore, can make no use of the clear margin. The pupil 
presents a deeply-staled slight grayneaa (4, Fig. 33), and 
when dilated with atropine the outline of the shell of ojutcity 
is exjiosed within it. It is sharply defined and circular, and 
by focal light is whitish, interposed, in many eases, with 
white specks, which at its equator appear i\a little projectiona 
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(3, Fig. 32). By this examination we aisily make 
ihe opacity consists of two distinct layers, itiat ill 
layer of clear lens subalance (cortex) in front of Ilie 
layer, and tbat tbe margin (equator) of the lens is cli 




the mirror the opacity appears as a dialt of nearly u 
grayish or dark color, witii or n-ithout projections, and dark<j 
dotB, and surrounded by a zone of bright red reflexion froi 
the fundus corresponding (o the clear margin of the lens (S 
Fig, 32), The opacity often appears rather more dense jni 
at its boundary, a sort of ring being formed there. 

In some cases quite large spicules or patches project from 
the margin of the opacity. Not only does the size of the 
opaque lamella, and, therefore, its depth from the surface of 
the lens, differ greatly in different cases, but ils thickness or 
degree of opacity varies also. The disease is nearly always 
exactly symmetrical in tbe two eyes. Occasionally there 
are two shells of opacity, one witliin the other, separated by 
a certain amount of clear lens substance. 

The lens may be cataructous at birth (^congenilnl cata- 
ract). This form, of which there are many varieties, is 
nearly always symmetrical, and generally involves the whole 
lens. Ol'ten Ihe development of the eyeball is defective, aiid 
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tliougli there lire no synechiie, [lie iris often acts batlly to 
alnipine. 

Severe blows on the eye may be followed by o|)acity of the 
lens, the suspensory ligament being genemlly torn in some 
part of its circle (concussion cataract), but I am not aware 
that cataract ever ibllows injniy to the head without direct 
injury to the eye. 

Traumatic cataract proper is the result of wound of the 
lens capsule ; the aqueous passing through the aperture ia 
imbibed by the lens fibres, wliicli swell up, become opaque, 
and finally disintegrate and are absorbed. The opacity be- 
gins within two or three days of the wound and progresses 
quickly in proportion as the wound is large, and ihc patient 
young. The older the patient the more severe are the ac- 
companying symptoms likely to be, and the worse the prog- 
nosis. A free wound of the ca[>sule followed by rapid swelling 
and ojiacity of the whole lens, in an adult past middle life, 
luay give rise to severe glaucomatous symptoms and iritis. 
In from three to about six months the wounded lens will 
generally be absorbed, and nothing but some chalky y 
detritus remain in connection with the capsule. A very fine 
puncture of the lens is occasionally followed by notliing n 
than a small patch or narrow track of opacity, or by very 
slowly advancing general haze. 

The objects of treatment are to prevent iritis and posterior 
synechia} by atropine, and by ice and leeching if there be 
severe inflammatory symptoms. We endeavor to wait for 
the natural absorption of the cataract, being prepared t 
extract the lens with iridectomy or by suction, at any time, 
should persistent glaucomatous symptoms arise. 

Prognosis in cataract. — Cataracts advance with very 
varying rapidity in different cases. As a rough rule, the pro- 
gress of a general cataract is rapid in proportion to the youth 
of the patient. Cataracts in old people commonly take from 
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one to tiiree years in reaching maturity. If the ] 
allovi'lid to remiiin lor long after it is opaque, further degen--, 
erative changes may occur, calcareous particles being fomx 
and the lens substance partially liquefied ; finally, after s 
sorption of tbc fluid it may Eliriuk to a thin, hard, britlh 
disk. Soft cataract in young adults, whether Irom diabetes | 
or not, is generally complete in a few months. 

The prognosis for sight after operation is good when thera-fl 
is no other deep-seated disease of the eye, and when thftj 
patient (although advanced in years) is in fair general health.. { 
It is not so good in diabetes, nor when the patient i. 
panitively young, and in obviously bad health, because tho-fl 
eyes are then less tolerant of operative interference. In !a^ ■ 
mellar and congenital cases it must be guarded, for the eye^fl 
are often defective in other respects, and sometimes very in-rS 
tolerant of operation ; the intellect, too, is sometimes defee^ M 
live, rendering the patient leas able to make proper use of bis ' 

In traumatic cataract of course everything depends on the 
details of the injury (see Injuries, p. 135, etc.), but in gene- 
ral the younger the patient the better the prospect of a quiet _ 
and uncomplicated absorption of the lens. 

In every case of immature cataract, the vitreous and fun 
dus should be carefully examined by the opthalmoscope, aai 
the refraction ascertained. The presence of high myopia ij 
unfavorable, and the siime is true of opacities in the vitreous,^ 
indicating im they usually do that it is fluid. Any disease of 
the choroid or retina will, of course, act injuriously in pro- 
portion to its position and degree. In every case, whether 
complete ornot, the size and mobility of the pupils to light and 
atropine and the tension of the eye are to be carefully noted. 

Treatment In the early stages of nuclear cataract sight 

is improved by keeping the pupil moderately dilated with a 
weak solution of sulphate of atropine (half a grain to the 
ounce), used about three times h week. Dai-k glasses, by 
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allowing some dilatation of t!ie pupil, 
relief in llie same way. With these 
cept operative treatment ib of any use. 

The maniigement of lamellar cataract requires 
description. 

Operations for the removal of cataract are of three kinds : 
(1) Extraction of the lena entire through a large wound in 
the cornea, or at the sclero-corneal junction, the lena-capsule 
remaining behind. By a few operators (Pagenstecher and 
Macnamara), the lena is removed entire in its capsule. (2) 
Gradual absorption of soft caiaraets by the action of the 
aqueous humor, admitted through needle punctures in the 
capsule, just as after accidental traumatic cataract (needle 
operations, solution, discission). The operation needs rep- 
etition two or three times, at intervals of a few weeks, and 
the whole process therefore spreads over three or four months. 
(3) Removal of soft cataracts en musse, by a suction syringe 
or curette, introduced into the anterior chamber through a 
ftmaU wound near the margin of the cornea, the whole lena 
having been rendered semifluid by [lerforming a free needle 
operation a few days before. (For details «ee Oiwralions.) 

Extraction is necessary for cataracts itfter about the age 
of forty, the lens from this age onwards being so firm that 
its absorption by needle ojierations takes a much longer time 
than in childhood and youth ; moreover, the swelling of the 
lens after puncture by the needle is less easily borne as age 
advances, and solution operations therefore become not only 
Blower but attended by more danger {lee Traumatic Cata- 
ract), Indeed, extraction is often practised in preference to 
solution some years earlier than forty. Suction and solution 
operations are applicable up to about the age of thirty-five. 

The suction operation is difRcult, and unless well per- 
furmed is attended by much risk of severe iritis and cyclitis. 
Its advantage is the saving of time, as compnred with needle 
operational the whole lens being removed at one silting. 
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So long as senile calanict ia single, or if double, so 1 
as Che seeoad eye is Blill aerviceuble, remaral of the catantot i 
vill eeldom be beneficial to the patient unless bis health be 
likely to suffer by waiting till the second eye is ready and 
bis prospect of a good result be thus impaired. Indeed, if 
one eye be still i'airly good, the patient will often be dissatia-j 
^ed by finding his operated eye less useful tliau he expectetltf 
perliaps even not so useful as the other. The removal of a [ 
single cataract in young persona is quite justifiable on the 
ground of appearance alone, and sometimes expedient when 
from bis occupation it is important that the patient should 
not have a "blind side." But in such cases the patient 
must be made to understand that after the operation the two 
eyes will not work together on account of the extreme differ- 
ence of refraction (see Anisometropia). 

Even when both cataracts are mature at the same time it 
is safer to remove only one at once, because the after treat- 
ment is more easily carried out upon one eye than both, and 
because after double operation any untoward result in 
eye adds to the difficulty of managing its fellow ; while a 
result after single extraction enables us to take especial pre- 1 
cautions for the second eye. Even if the patient be ho o14 I 
or feeble that the second eye may never come to operation, 
we shall consult his interests better by endeavoring to giva ! 
him one good eye than by risking a bad result in attempting^ J 
to give bim both at the same time. 

The bad results to be feared after extraction are chiefly-^a 
(I.) Sloughing of the cornea, a very rare event, esceptl 

after flap -ex traction, and setting in within twenty-four houiv 

of the operation. 

(2.) Various degrees of sappurative injlammatiot 

ginning in the corneal wound, and in most cases spreadingl 

to the wliole cornea, to the iris and vitreous, a 
Hal loss of the eye. It occasionally takes a less rapid 1 
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conrse, and stops sliort of a fatal result. Tlie alarm ia given 
ubout tlie second or iLiril day by ihe occurrence of pain, 
flammatory mdema of the lids (|)articularly the free border 
of the ujiper lid), and the appearance of Eomu muco-puru- 
lent discharge. On raising the lid the eye is found to be 
greatly congeated, and its conjunctiva oedematous, the edgea 
of the wound yellowish, and the neighboring cornea steamy 
and hazy. In Tery rapid cases the pupil, especially near to 
the wound, may already be occupied by lymph. 

The energetic use of hot fomentations for an hour three ■ 
or four times a day, and the constant employment between 
times of a Unn compressive bandage, are the only local 
means likely to be useful, while internally full doses of qui- 
nine with ammonia, and wine or brandy, should be at once 
resorted to. But the greater majority go on to suppurative 
panophthalmitis or to severe plastic irido-cyclitia with opacity 
of cornea and shrinking of tbe eyeball. 

(3.) Iritis (sometimes called "primary" because supposed 
not to be propagated from tlie corneal wound) may set in on 
Ihe fifth day or several days later. As in commencing sup~ 
pumtioQ, so here, pain, cedema of the eyelids, and chemosia 
are the earliest symptoms. There is lachrymation, but no 
muco-purulent discharge, and the cornea and wound remain 
clear and bright. Tlie iris is discolored (unless it happen to 
be naturally greenish-brown), and the pupil will not dilate 
fully or evenly to atropine. Whenever in a case present- 
ing such symptoms a good examination is rendered difficult 
on account of the photophobia, iritis should be suspected. 
If the early symptoms are severe, a few leeches to the tem- 
ple are very useful. Atropine and local warmth are the moat 
important remedial measures. If atropine at^r a time sets 
op its characteristic irritation, daturine must be used. 

This iritis is plastic, and ends in the formation of more or 
less dense metuhrane which occupies the area of tbe pupil, 
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and often, by contracting and drawing the iris with it towards m 
the o])enition acar, ditninisliea and displaces tlie pupil, 

(4.) The iria may prolapse into lite wound at the oper&- I 
tion, or a few days afterwards by the reopening or yielding 1 
of a weakly united wound. When iridectomy hag been done j 
the prolapse appears as a little dark bulging at the angles of4 
the wound, and often causes much irritability for many week*' J 
without actual iritis. The protrusion in the end generallj 1 
flattens down, but sometimes it needs to be punctured o 
removed. The occurrence of prolapse is a reason for keep- 1 
ing tlie eye tied up longer. 

After operations Ore needed, when iritis has ended ii 
or less occlusion and contraction of the pupil. Nothing 1 
should be done until all active symptoms have subsided, and 
the eye has been quiet for some weeks. In slight 
gently liM.ring the thin membrane with a fine needle, and j 
treating the cuse as after oilier needle operations, will do all 1 
that ia needed, and often wonderfully improve the sight. ] 
"When the membrane is thick, and has by its contraction ' 
stretched the iris fibres towards the operation scar, we must i 
either make an iridectomy in the opposite t 
tlie iritic membrane and adjacent iris with a. specially de- | 
signed scissors passed through a wound in the cornea. After | 
tlie latter operation (iridotomy) a clear pupil is formed by 
the retraction of the out edges of the tenai 

Siffht afier removal of cataract. — In accounting for the \ 
state of the sight we have to remember that the acuteness of 1 
sight naturally decreases in old age, being at sixty about | 
three-ijuarters, and at eighty little more than half of the ] 
fitjindard taken as normal. Again, slight iritis producing a 4 
little filmy opacity in the pupil is common after extraction. [ 
Lastly, some eyes without positive inflammation r 
table for long after the operation, so tiiat prolonged use is I 
impossible. So that putting aside the graver complication* I 
we tind that even of the eyea which do beat a large proper- I 
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tloti fail to reacli anything like normal aculenesa of vision. 
Cases are considered good when the patient can with his 
glnsses read anything betweeo Noii. 1 and IJ Jiteger and JJ- 
Snellen ; but a much less satisfactory result than this is a 
great gain both to the patient and his friends. 

The eye is rendered CKlremely hypermetropic by removal 
of the lens, and strong convex glaascK are necessary for clear 
vision. They should not be allowed until three months afier 
the operation, and at first they must not be continuously 
worn. Two pairs are needed, one making the eye emme- 
tropic, and giving clear vision of distant objects (about + 3" 
or 3|" focal length), the other (about + 2^" focal length) 
making the eye myopic, and giving clear vision of objects at 
a specified short distance (8" or 10"). As all accommoda- 
tion is lost, the patient has scarcely any range of distinct 



Lamellar cataract If the patient can see enough to get 

OD fairly well at school or in his occupation, it is best not to 
destroy the lenses. When the opacity is dense enough to 
interfere seriously with the patient's prospects, something 
must always be done. The choice lies between artificial 
pupil when the margin of clear lens is wide, and solution or 
extraction when it is narrow, or when large spicules of opac- 
ity project into it from tiie opaque lamella. It is very diffi- 
cult to say which of the two gives, on the whole, the betler 
results, and each case must be judged on its own merits 
based particularly on whether or not atropine, by dilating 
the pupil, improves the sight ; if it does so an artificial pupil 
will generally be beneficial. A very good rule is to operate 
on only one eye first, thus allowing the choice of a difierent 
operation on its fellow. 



Secondary cataracts i 
seated disease, should ni 



complete blindness, from deep- 
be operated on. 
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CHAPTER XIII. 

DISEASES OF THE 



The choroid is, next to tiie ciliary processes, the mi 
vascular part of the eyeball, and from il the outer layei 
the retina, and probably tli« vitreous humor also, main 
derive their nourishment. Inflammatory and degenerati 
changes oft«n occur, some of them entirely local, as in my 
pia, others symptomatic of constitutional or of genentlii 
disease, snch as syphilis and tuberculosis. Disease o 
choroid, unlike disease of its continuations, the ciliary 
and iris, is seldom attended by congestion, heat, or pain. 
Its diagnosis rests almost entirely on ophthalmoscopic evi- 
dence, the subjective symptoms not being pathognomonic 

Blemishes or scars, permanent and easily seen, nearly 
ftlways follow disease of the choroid, and such spots anti' 
patches are oft«D as useful for diagnosis as cicatrices on th^ 
skin, and deserve as careful study. In certain cases, the 
retina lying over an inflamed choroid takes part in the 
changes, or becomes atrophied afterwards ; wiiilst in others, 
apparently as severe, it is uninjured. Indeed it is some- 
times far from easy to say in which of these two structures 
the disease has begun, especially as clianges in the pigment 
epithelium, which is really part of ibe retina, are as often 
the result of deep-seated retinitis or hemorrhage as of super* 
ficial choroiditis. Lastly, patches of accumulated pigment 
may represent either spots of former choroiditis or extravi 
sations of blood into the retina, and some skill is ne 
drawing correct conclusions from such changes. 
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Appearance* in health The choroid is composed chiefly 

of blood vessels and of cells containing dark browD pigment. 
The quanlily of [ligment varies much in different eyes, and 
to Home degree in different [larts of tbe same eye; it is very 
scanty in early childtinod, and in persons of fair complexion ; 
more abundant in persons with dark hair aiid brown irideaj 
more plentiful in the region of the yellow spot than else- 
where. In old age the pigment epithelium becomes paler. 
When examining the choroid we need to think of four parts : 
(1)the retinal pigment epithelium (which is for ophthal- 
moscopic pur|)oscs choroidal), recognized in the erect image 
as a fine darkish stippling; (2) the capillary layer (chorio- 
capillaris), just beneath the epithelium, forming a very close 
meshwork, the separate vessels of which are not visible in 
life ; (3) the larger bloodvessels often easily visible ; (4) the 
pigmented connective-tissue cells of the uhoroid proper, 
which lie amongst the larger vessels. 

In the majority of eyes these four structures are so toned 
as to give a pretty uniform full red color by the ophthol- 
moBCope, blood color predominating. In very dark races 
the pigment is so excessive as to give an uniform slaty color 
to the fundus of the eye ; in very fair persons (and young 
children) the deep pigment (4) is so scanty that the large 
vessels are separated by spaces of lighter color tlian them- 
selves ; whilst in dark individuals these inlervascular spaces 
are of a deeper hue than the vessels, the latter appearing 
like light streams separated by dark islands. Near to the 
disk wid yellow B|>ot the vessels are extremely abundant and 
very tortuous, the intera|Mices (whether light or dark) being 
small and irregular ; but towards and in front of the equator 
(he veins lake an approximately parallel course, converging 
to their exits at the vente vorticoia, and the islands (whether 
light or dark) are larger and elongated. The veins are much 
more numerous and larger than the arteries (Fig. 34), but 
no distinction can be made between them in life. 
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The pigment epitlieliiini and the capillary layer tone dowi 
the above conlraxle, and ku in old age, when the pigment a 
the epithelium is atrophied, nnd again when the capillary 
layer is atrophied after superficial choroiditis, the distinc- 
tions deficribed are particularly muked. Fig. 33 shows s 
vertical section of naturilly iniecled human choroid: the 
uppermost dark line is the pigment epithelium (1) ; next 
seen the capillary vessels, cut across (2) ; then tlie i 
deeply -seated large vessels (3), and the deep layer of stellate 
pigment-cells of the clioroid proper (4). Fig. 34 is from an 
artilicially injected human choroid seen from the inner sur- 
face. The shaded portion ia intended to represent the 
general eflect produced by all the vessels and the pigment 
epithelium. The lower part shows the large vessels with 
their elongated interspaces, as may be seen in the eye of a 
blonde with atrophy of the pigment epithelium and chorio- 
capillaris ; in a dark eye these interspaces would be darker 
than the vessels ; the arteries are cross-shaded. The middle 
part shows the capillaries without the pigment epithelium ; 
the capillaries are engraved rather too small. Both figures 
are magnified twenty diameters, about four times as much as 
the image in the indirect ophthalmoscopic examination. 

Fig. 33. 



Ophthahnoteopic tigns of diiease of choroids 
changes most usually met with are indicative of atropfayn 
This may be partial or complete, primary or following in- 
flammation or hemorrljage, in (circumscribed spots or patches, ' 
or in large and less abruptly bounded areas ; and there are I 
very often secondary changes in the corresponding parts of 1 
the retina. The chief signs ol' atrophy of the choroid i 
— (1) tlie substitution of a puler color (varying from a pakt 1 
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red lo a full [laper white), for itn? full red of liealth, the sub- 
jacent white sclerotic beiug more ur less visible where the 
atrophic changes have occurred ; (2) pigment in the form of 
spots, patches, or rings in varying quantity upon, or around 

Fig. 34. 




the [lale patches. Thegc pigmentations result, 1st, from ilis- 
turbuncc and heaping together of the normal pigment ; 2d, 
from increase in its (juantity; 3d, from coloring matter im- 
perfeclly absorbed after extravasations of l>lood. Patches of 



BIBKABEB 07 THX CHOBOTD. 

primary atropliy (e. g., in iiiyopiu) are nevnr niucti pigmcnHJ 
unless Heeding have taken place. The amount of pigmel 
tation in alropliy following choroiditis is closelj related | 
that of the liealthy choroid, t. «., to the coDtplexion of i. 
person. 

Pigment in the fundus may lie in the retina as well as tj 
or on the choroid, and this is true whatever may have 1 
ila origin, for in choroiditis with secondary retinitis the chflj 
roidal pigment often passes forwards into the retina. Whe^ 
a spot of pigment is distinctly seen to cover i 
vessel that spot must, of course, he not only i 
but very near to ila anterior surface ; and when the pigment 
has a linear or moss-like or laee-like pattern (Fig. 41), iti^,^ 

Fig. 35. 




I. 



always in the retina. These are the only conclueivc e?l 
(iences of its position. 

It is important and usually easy to distinguish betwe( 
partial and complete atrophy of the choroid. In superfio) 
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Btropby afTectiDg the pi-^mcnt epitlieliiitn and capillary layer 
the large vessels are peculiarly distinct (Fig. S5, upper part). 
Such " capillary" or " epithelial" choroiditis often covers a 
lar^ surface, the boundurius of which are somelimea well 
deflned nnd sinuous or map-like, but are as often ill marked. 
In badly marked cases a careful cotnfiarison between different 
parts of the fundus, taken with the patient's age and com- 
plexion, may be needful to establish a conclusion. Complete 
fttrophy is shown by the presence of patches of white or yel- 
lowish-white color of all possible variations in size, with 
sharply cut, circular, or undulating bordera, and with or with- 
nut pigment ace umukt ions (Pigs. 35 and 3t)). The retinal 



Fig. 3(!. 
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vessels whirh run over such patclies are unobscured, proving 
that the appearance is caused by some change deeper than 
the Buriaee of the retina. 

In recent choroiditis we may also often see patches of 
palish color, but tliey are less sharply bounded and fre- 
quently of a grayer, or bluer, or wliiter (less yellow) color 
than patchea of atrophy ; their edges are softened, the tex* 
14* 
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ture of tbc choroid boii 
only partly veiled by e 
nnnfTecled its .vessels s. 
bnt often Ihe retina itS' 
tlie exact seal of the ex 
In recent cases the vili 



g nt those parts dimly visible becnn 
tudation. If the oVerlying retina H 
■B clearly seen on the part diseased, 
■If ahows hazy or opaque patches, and 
idution cannot then be nt once settled; | 
eous too is often hazy or fnll of fitit 

Fig. 37. 



culi. Patients, however, do not often come to us until 
exudation stage of choroiditis has passed into atrophy. 

Syphilitic choroiditis generally begins in, and is often c 
fined to, the inner (capillary) layer of the choroid (Fig- 37), 
and bence it often affects the retina. In miliary tufaerciiloata 
of the choroid the overlying retina is clear, and the growth 
is, for the most part, deeply seated around an artery (Fig. 
38). After very severe choroiditis, or extensive hemorrhage, 




the absorption may be incomplete; in addition to atR^hn 
we then see gray or while patches, or lines which in testam 
and pattern remind us of scars in the skin, or of patches and 
lines of old thickening on serous memhrauea. 
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Very chnracterisIJc clianges a 
clioroid from sudden stretching c 
of the eye. These mpturea are 
disk and yellow ajxit. nnd occur i 
lines, flssurea of atrophy, usually 
disk, and sometimes branched; thi 



seen after rupture of the 
used by blows on iLe front 
ever situated far from the 
the form of long, tapering 
ed slightly towards the 
borders arc often pig- 



mented. If seen soon after the blow the rent is more or less 
hidden by blood, and the retina over it is hazy. 

The pathological condition known as "colloid disease" of 
the choroid consists in llie growth of very small protuberances 
from the thin lamina ehttiea, which underlies the pigment 
epithelium. It is common in eyes excised for old inflamma- 
tory mischief, and in partial atrophy after choroiditis (Fig. 
39). But little is known of its ophthalmoscopic equivalent, 

Fig. 39. 




Probably it may result from 
and may also be a natural senile 



or its clinical characters. 
various forms of choroiditis, 
change. 

Hemorrhages from the choroidal are not so often recognized 
as those from the retinal vessels, but may be seen sometimes 
especially in old people and in highly myopic eyes. They 
are more abruptly delined and more rounded than retinal 
IteniorrhageH, and it is generiLlly [toasible to recognize the , 



164 DrBKABBS OF THE OQOSOIO- 

Biriadon of tlie overlying retina. Occasionally they are a 

Id old persons a form of choroidal disease is met w 
which, along with superficial atrophy, the large deep y 
are much narrowed or even converted into while lines 
devoid of blood column, by thickening of their coats (ather 
oma). This change is seen ofteneat near the disk. 



Clinical forms of choroidal diiease. 

(1.) Numerous discrett; patches of choroidal atropln 
(sometimes complete, as if a round bit had been puncliej 
nut ; in others incomplete, though equally round and welQ 
defined) are scattered about in different jmrls of the fundui 
but are most itbundant towards the periphery; or, if scanty^! 
are found only there. They are more or less pigmente 
unless the patient's complexion is extremely fair (Fig. 3 

(2.) The disease has the same distribution, but the patchei 
are confluent; or large areaa of incomplete atrophy, passin 
by not very well-defined boundaries into the healtby clioroic 
arounil, are interspersed with n certain number of separatsl 
patches; or there may be no separate patches, but a wideIy-1 
spread superficial atrophy with pigmentation may occupy %'^ 
targe part of the fundus (Fig. 3a, upper part). 

These two types of c/ioroiditts disseniinafa run into OBfl 
another, several different names being used by authors t 
indicate topograpltical varieties. Generally both eyes i 
affected, though not quite equally, and in some cases 
one. The retina and disk often, but not always, partic 
in the inflummation. 

Syphilis is alrao.st invariably (he cause of symmetrical dia- I 
seminated choroiditis. The choroiditis generally occurs from ■ 
one to three years after the primary disease, whether this be 
acquired or inherited, and seldom later than five years. 
a few cases it sets in later. 
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TliR discrete variety (Fig. 35, lower pari), where the 
patcliee, though usually involving the whole thickness or ihe 
choroid, are not connected together by areas of su|)erflcial 
change, is the leas serioua form, unless very large patches are 
affected. A moderate number of such patches confined to 
the periphery cause no appreciable damage to sight. 

The more superficial and widely -spread vorieties, in which 
the retina and disk are implicated from the fii^t, are far 
more serious. The capillary layer of t!ie choroid seldom 
again becomes healthy, and with its atrophy, even if the 
deeper vessels are not much changed, the nutrition of the 
retina suffers. Tiie retina passes into a condition of slowly 
progressive atrophy, often with pigmentation in lace-like 
pBtlems and spots (Fig. 41), with a peculiar yellowish u 
slightly Lazy atrophy of the diak ("choroiditic atrophy," — • 
Gowers), and great shrinkage of the retinal bloodve 
The state of the retina often finally becomes very like that 
in true retinitis pigmentosa, and the patient, as in that dis< 
enite, suffers from marked nigbt blindness. Such cases con^ 
tinue to get worse for many years, and in tlie end may become 
practically blind. 

Syphilitic choroiditis generally gives rise, at an early date, 
to 0[)BcitieB in the vitreous ; they are either of large size, and 
easily seen as slowly floating ill-defined clouds, or so minute 
and so numerous as to cause a diffuse and somewhat dense 
haziness, no opacities being separately visible. Some of the 
larger ones may be permanent. In the advanced stages, as 
in true retinitis pigmentosa, posterior polar cataract is some- 
times developed. 

There are no constant differences between choroiditis in 

acquired and in inherited syphilis ; in many cases it would 

imiKiasible to guess, from the ophthalmoscopic changes, 



I 

4 



with which form of the disease we bad to do. But there is, I 
on the whole, a gruiiter tendency towards pigmentation in ^M 
the cboroiditJa of hereditary than in that of acquired syphilid, ^H 
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anil lliig ajijilie^ bolli lo the clioroidal patulits n. 
subsequent retina! pigmeiiUition. 

In the trealnient of syphilitic choroiditis we rely aim 
entirely on the constitutional remedies for syphilis — n 
and iodide of potassium. Cases which are treated e 
the exudation stage are very much benefited in Bight | 
mercury, and the visible exudations melt away very quicU 
but I believe (hat even in these, complete restitution seldt 
talcs place, the nutrition and arrangement of the pigmei| 
epithelium and bacillary layer of the retina being quickly & 
permanently damaged by exudations into or upon the ch< 
i^pillaries (as in Fig. 37). In the later periods, when 
choroid is thinned by atrophy, or its inner surface rougliei 
by little out-growths into the retina (Fig. 39), or adheai 
and cicatricial contractions have occurred between the t 
membranes, nothing can be done. A long mercurial con 
should, however, always be tried if the sight is still failin|^ 
rather quickly, even if tlie changes all look old ; fc 
cases exacerbations of failure take place from time to tira 
and inteiTial treatment has a marked influence lor good. 
is well to prescribe, in addition lo internal remedies, rest d 
tlio eyes in a dark room, and the employment of the artificiai 
leech or of dry cupping at intervals of a few days, for boiq 
weeks. But in many cases it is difficult to insure eoi 
functional rest, for the patients seldom have pain o 
discomfort. 

(3.) The choroidal disease is limited to the region o; 
disk and yellow spot, the central region. There a 
varieties of these localized changes. 

In myopia the elongation which occurs at the posteri* 
pole of the eye very often causes atrophy of the choroid o 
tiguous to the disk, and usually only on the side 
yellow spot. The terra posterior staphyloma is used for tl 
form of disease wlien the eye is myopic, because the atroph] 
u a sign of posterior bulging of the sclerotic. The ter^ 
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"sclerolico-clioroidilis poslerior" is nlso used. A similar, but 
narrow and less conspicuoua, crescent or zone of alrophy 
around tlie diak is seen in some other slates without myopia, 
notably in old persona, and in glaucoma. Separates round 
patches of complete alrophy (" pnnchcd-out" patches), at the 
central region, occasionally accompany the common myopic 
changes; they are due to the myopia, and not to syphilitic 
choroiditis. More commonly in myopia ill-deRned partial 
atrophy ia seen about the )'eIloiv spot, sometimes with splits 
or lines running horizontally towards this part from the disk. 

Large patches of disease at the yellow spot itself, with 
mtich apcumulatinn of pigment, are seen in a fen cases, and 
are, no doubt, generally signs of former choroidal hemor- 
rhage. They cause great central defect of vision. They are 
commonest in old people. Less marked changes, chiefly of 
the epithelium, but obvious enough, may follow the absorption 
of large retinal hemorrhages, and of the white patches in 
albuminuric retinitis. 

In another form of disease we find the central region 
occupied by a number of very small white or yellowish-white 
dots, sometimes visible only in the erect image. This form, 
which in typical cases is very peculiar, is seldom seen ex- 
cepting in old people, and appears to be almost stationary. 
The disks are often decidedly jiale. Whi-n very abundant 
the spots coalesce, and a. certain amount of pigmentation is 
found. The pathological anatomy and general relations of 
this disease are incompletely known ; it has been clinically 
described by Hutchinson and Tay. and I have seen many 
examples of it. It is symmetrical, and the changes may 
sometimes be mistaken for a slight albuminuric retinitis (see 
p. 181). There is often incipient cataract, and every cata- 
ract case should, when possible, be examined for these cho- 
roidal changes. No treatment se^ma lo have any influence. 

Single spots of choroidal atrophy of small size, and espe- 
uially tuwartia the periphery, sliould, no less than abundant 
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changes, always excite grave susfiicioii of former sj^tii 
and often furnish valuable corroborative evidence of t 
disease. The periphery canuot be fully examiaed unless |! 
pupil be widely dilated. 

A fen' email Bcaltered spots of black pigment o 
roid or in the retina, without evidence of atrophy of the 
choroid, often indicate former hemorrhages. They a 
ai\er recovery from albuminuric retinitis with bemorrhagfs^ 
and occasionally after blows on the eye ; such spots i 
perhafis sometimes be the result of hemorrhages from v 
retching. 



(4.) Anomalous forms of choroidal disease Single, 

patches of complete atrophy, with pigmentation am 
located in any particular part, are occasionally met with. 
There is reason to believe that some of them have followed 
the absorption of tubercular growths in the choroid, while 
others are the result of single targe hemorrhages (p. IGl). 
Single large patches of exudation are also met with, and are 
perhaps tubercular. Generalized choroidal disease in patches 
sometimes occurs in persons who have certainly not had 
syphilis. I believe that in most of these the disease is due 
to numerous s(;attered hemorrhages into the choroid, some- 
times occurring repeatedly at different dates, and leading to 
patches of [jartial atrophy with pigmentation. The local 
cause of the hemorrhage is obscure and the disease often 
affects only one eye ; the cases are generally seen in young 
adults, and are not peculiar to either sex. They may per- 
ha])s be called hemorrhagic choroiditis. Although the 
changes produced are very gross, some of these [latients 
regain almost perfect sight, a fact, perhaps, pointing to the 
deep layers of the choroid aa the seat of disease. External 
signs of intlammation are sometimes present, the onset of 
the disease, or its exacerbations, being sometimes accom- 
panied by considerable pain of a neuralgic kind and by 
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redness of the eyeball ; but these same symptoms may ali^o 
be met with in syphilitic choroiditis. 

Congestion of the choroid in sometimes spoken of os a 
condition recognizable by the ophthalmoscope, but unlesB 
vflrialions of tint or shade are proved to occur at different 
times in the same patient, the term as an ophthalmoscopic 
one is worthless. That active congestion does occur is cer- 
tain, and it would seem that myopic eyes are especially liable 
to it, particularly when exposed to bright light and great 
heat. Serious hemorrhage may undoubtedly be excited 
under such circumstances. In condition 
the whole choroid becomes unmistakably pale. 

Coloboma of the choroid (congenital deficiency of the | 
lower part, from the optic rerve to the ciliary body) ia 
shown ophthalmoscopically by a large surface of exposed ' 
sclerotic embracing the disk (which is much altered in form, , 
and may be hardly recognizable), and extending downwards 
quite to the periphery, where it often narrows to a mere line 
or chink. The surface of the sclerotic, as judged by the 
course of the retinal vessels, is often very iri-egular, from 
bulging of its door backwards. The coloboma is occasionally 
quite small, and limited to the part around the nerve. Colo- 
boma of the choroid is seldom, if ever, seen without coloboma 
of the iris, though the two are not always of proportionate 



Atbiniim is accompanied by congenital absence of pigment 
in the cells of the pigment epithelium and stroma of the 
whole uveal tract (choroid, ciliary processes, and iris). The 
pupil looks pink because the fundus is lighted to a great 
extent indirectly through the sclerotic. Sight is always 
defective, and the eye photopliobic and usually oscillating. 
Many almost alhiuotic children become moderately pigmented 
as they grow up. 
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Of the mutiy morbid changes to which the retina i; 
ject, eoine bfgin and end in this membrane, such as al 
nuric retinitis, and many forms of retinal hemorrhage; inl 
olhers, the retina lakes part in changes which begin in thfl 1 
optic nerve (neuro-retinitis), or in the choroid (clioraidi>- 1 
retinitis); very serious lesions also occur from emb( 
thrombosis of llie central retinal vessels. The retina may I 
be separated (" detached") by blood or other fluids from itB>1 
attachment to the choroid ; and it may also be the seat at'3 
malignant growth (glioma) and probably of tubercular iii«<1 
flammation. 

In health the human retina is so nearly transparent as to 
be almost invisible by the ophthalmoscope during life, or to 
the naked eye if examined immediately after encision. 
see the retinal bloodvessels, but the retina, itself, aa a n 
we do not see. The main bloodvessels are smaller and mi 
less abundant than those of the choroid; the veins and ai 
ries in general terms form pairs, the veins not being mcHA'l 
numerous than the arteries. All the vessels come from ot j 
to the optic disk. At the disk capillary anastomc 
formed between the vessels of the retina and those of the'J 
choroid and sclerotic. But as no other anaatomo 
formed by the vessels of the retina, the retinal circulation^ 
beyond the disk is terminal; and, further, as the vessels fl 
branch dicliolomously and the branches anastomose only by ] 
means of their cnpillaries, the circulation of each consider*^ 



able bmncli is terminiU also. Tlie retinal vessels are derived 
from llie arteria aud venu centnilis, which run in the trunk 
of the opiic nerve; it is, however, quii£ commun tur one or 
more smnll branches to be derived from choroidal or scleral 
veesels which mn into the disk and then turn forwards and 
pass into the retina; but these, like the rest, are terminal. 
The capillaries, which are not visible by the ophthalmoscope, 
are narrower and much less abundant (excepting just at the 
yelloW'Spot region) than those of the choroid (compare Figs. 
34 and 40), their meshes becoming wider and wider towards 
the anterior and less ifa|)Orlant parts of the retina. They 
are most abundant at the yellow-spot region, the only part 
used for accurate vision ; the very centre of this region {fovea 
centralis), however, where all the layers excepting the ci 
and outer granules are excessively thin, contains no vessela, J 
thecapilluriesformingfine close loopBJust around it (Fig. 40)i I 

Fig. 40. 




ildren, especially those of dark complexion, 
striliing whitish shifting reflexion, or shin 
•,n at llie yellow-sjiot region and along the c> 
cipal vessels. It changes with every 
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the mirror, find rfminds one of tlie sliifling reflection from ] 
"watered" and "shot," silk. Around the yellow spot 
takes the form of a ring or zone, and is known as the "hslo, 
round the rnuculii" (p. 43). 

When the choroid is highly pigmented, even if this ehift.- 
ing reflexion is absent, the retina \i visible aa a faint 
o?er the choroid like the " bloom" on a plum. Under thB 
high magnifying power of the erecit image the nerve-fibre 
layer of tlie retina is often viaible near the disk, as a fainllj 
marked radiating striation ; whilst the nlieaths of the large 
central vessels at their emergence from the physiological [^ 
(p. 44) show many variations in thickness and opacity. 

In rare cases the medullary sheath of the optic nerve* 
fibres, which should cease at the lamina cribrosa, is coO' 
tinned up to, or reproduced al the disk, especially at its marw 
gin, and causes the ophthalmoscopic appearance known nt 
"opaque nerve-flbres." This congenital peculiarity muf. 
affect the whole circumference of the disk or only a patch OT' 
tuft of the fibres ; it may only just overleap the edge of the 
disk, or may extend far into the retina, where even separate 
islands of it are sometimes seen. It is to be particularly 
noted that the central part (physiological pit) of the disk is 
never affected, because it contains no nerve-fibres. The 
parts affected are pure white, and quite opaque ; at the mar- 
gin of the patch, where the change ceases rather gradually, 
a fine striation is visible, radiating from the disk like finely- 
carded cotton-wool ; the retinal vesgels are sometimes buried 
in the opacity, sometimes run unobserved on its surface. 
Tlie deep layers of the afi^ected part of the retina being 
observed by the opacity, an enlargement of the nonoal 
" blind-spot" is the result. It may affect one or both eyeOf- 
There is seldom any difficulty in distinguishing thiB con*' 
diiion from opacity due to neuro-rctinitis. 
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; iigns of retinal diseai 

Congestion. — No amount of capillary congestion whether 
pnssive or active alters tlie appearanoe of the retina; and as 
to the large vessela, it is better to speak of tbe arteries as 
unusually large or tortuous, or of the veins as turgid, or tor- 
tuous, than to use so vague a term aa congestion. Capillary 
congestion of the optic disk may undoubtedly be recognized ; 
but even here great caution is needed', and much allowance 
must bo made for differences of contrast depending on the 
depth of tint of the choroid, for the patient's health and age, 
and for the brightness of the light used, or, what is the same 
tiling, for the size of the pupil. Caution is also needed 
against drawing hasty inferences from such slight haziness of 
the outline of the disk, as may often be seen in coses of 
hypermetropia, aud which is due to accentuation of that 
natural streakiness caused by the nerve-fibres which has 
been already referred to. 

The only ophthalmoscopic evidence of active Tetinilii 
loss of transparency of the retina, and two chief types : 
soon recognized according as the opacity is diffused, or Ci 
sists chieliy of abrupt spots and patches. Hemorrhages ; 
present in many coses of retinitis ; but they ore also co 
mon in cases where there is no true inflammation. The 
state of the disk is subject to much variation, but it seldom 
escapes entirely in extensive or prolonged retinitis. In a 
large majority of cases of recent retinitis the visible changes 
are limited to the central region where the retina is thickest 
and most vascular. 

(l.J The lessened transpttrency which accompanies dif- 
fused retinitis simply dulls the red choroidal reflex, and the 
term " smoky" is fairly descriptive of it. The b 
is given by slight haziness of any of the anterior media, but 
A mistake is excusable only when there is diffused mistinew 
IS* 
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of (lie vitreou)« t'rum upiiuities wliieli are too small lo be 
seen separately, and ihe diificuhy is then increased be- 
cause this very condition of ttie vilreous often coexiaU 
with retinitis. A comparison of the erect and inverted im- 
ages is ot'teu useful. If tlie vitreous is foggy the deiails of 
the fundus will be obscured as much or more by the erect 
image as by indirect esaminalion, because the illumination 
is often less in the erect image ; but if the diffused haze 
noticed by indirect examination is caused by retinitis, then 
the erect image will ufcen give a different impressioD, 
because the parts are now much more highly mngnilied, and 
what before seemed a unitbrm haze may now show well- 
marked spotting, or stippling, or streaking. When the 
change is pronounced enough to cause a decidedly white 
huze of the retina there is no longer any doubt. The 
retinal arteries and veins may be decidedly enlarged aud 
tortuous in retinitis, and in severe cases they are generally 
obscured in some part of their course. These diffused forms 
are usually caused either by syphilis or embolism. 

(2.) The retina generally is clear, but near the yellow 
spot a number of small, intensely white rounded spots are 
seen, either quite discre.te or partly confluent. When very 
abundant and confluent they form large, pure white, abruptly 
outlined patches, often witli crenaled borders ; or some ptirts 
may be striated and others stippled. 

(S.) A number of separate white patches are scattered 
about the central region, but without sjiecial reference to the 
yellow spot. They are of irregular shape, quite white, bnt 
perhaps striated in parts ; they are easily distinguished from 
patches of choroidal atrophy (p. IGl) by their color, the 
comparative softness of their outlines, and the absence of 
pigmentation. 

In the lost two forms, hemorrhages are usually present 
also. Both are generally associated with albuminuria, but 
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in nirc cases similar clmngea are caused by cerebral disease. 
The changes are almost always BymmetricHl. 

(4.) There are numerous hemorrhages with genera! hazi- 
ness inlensified at places into distinct patches of white or 
yellowish- white, but not abruptly defined ; the retinal vessels 
are extremely tortuous, a.nd the veins dilated. 

(5.) Rarely a single large patch or area of white opacity 
is seen with softened, ill-defined eilges, any retinal vessels 
that may cross it being obscured. In most cases such a 
patch of retinitis is caused by choroidal exudation beneath 
(p. 162). 

Hemorrhage may take place into any of the retinal layers, 
and the shape of the blood patches is in great part deter- 
mined by their position. When blood is effused into the 
nerve-fibre layer, or is confined by the sheath of a large ves- 
sel, it takes a linear or streaked form and structure, following 
the direction of the nerve fibres ; extravasations in the deeper 
layers are generally rounded or irregular. Very largo hem- 
orrhages, many times as large as the disk, sometimes occur 
near the yellow spot, and probably all the layers then become 
infiltrated, while sometimes the blood ruptures the anterior 
limiting membrane and passes into the vitreons. 

Retinal hemorrhages may be large or small, single or mul- 
tiple ; limited to the central region or scattered in all parts; 
linear, streaky or flame-shaped, punctal* or blotchy ; tbey 
may lay alongside of large vessels, or be in no apparent rela- 
tion to visible vessels. The hemorrhage may, as already 
mentioned, be the primary change or may only form part of 
a retinitis or n euro-re tin ills. A hemorrhage which is mot- 
tled and of dark dull color is generally old. The rate of ab- 
surption varies very greatly ; hemorrhages after blows are 
Tcry quickly absorbed, while those depending on rupture of 
diseaeed vessels in old people or accompanying albuminuric 
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retinitis, generally lost for months, and kuve p<jrinnneai 
traces (<ee below). 

Pigmentation of the retuia liaa been referred to in con- 
nection with choroiditis ([i. 160). Whenever pigment in 
the fundus forms long, si larply-de lined lines, or is arranged 
in a mossy or lace-like or reticulated pattern, we may always 
safely infer that it is situated in the retina, and generally 
that it is distributed along the sheaths of the retinal vessels 
(compare Figs. 41 and 40). Pigment in or on the choroid 



Fig. 41. 







■ never takes such a pattern; but pigment so arranged is oftflO^ 
mingled with round spots or blotches, particularly in ca^ea 
of choroiditis with secondary affection of the retina. It is 
true that rounded pigment spots are ofl«n situated in the 
retina, even when no linear or branched figures are present ; 
but such rounded spots in the retina are indistinguishable 
during life from similar spots on the choroid. In every case 
where we decide that the retina is pigmented the choro 
must be carefully examined for evidences of former choi 



Spots of pigment are not unfrequently left after the ab- 
sorption of retinal hemorrhageB. It is not often difficult to 
distinguish these sjjots from tiio results of choroiditis ; they 
are uniformly black or dark brown, and though sometimes 
surrounded by a little collar of pale choroid or by some dis- 
turbance of the pigment epitlielium they are not associated 
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with any olIn?r inJications of clioroiflal diatase (mu 
Cboroidal Ilemorrliagea, pp. 163 and 167). 



Atrophy of the retina, of which pigmeDtntioii, when pres- 
ent, is always a sign, has for its most constant indication a 
marked siirinking of the retinal bloodvessels and thickening 
of their coats. AVhen the atrophy follows a. retinitis or 
choroido-retinitis (retinitis pigmentosa, syphilitic choroido' 
retinitis, &c.) all the layers are involved, and the outer 
layers (those nearest the choroid) hefore the inner ; but when 
it is secondary to disease of the oplie nerve (optic neuritis, 
pn^ressive atrophy, and glaucoma) only the layers of nerve- 
fibres and ganglion cells are alropliied, the outer layers re- 
maining perfect even after many years. A retina atrophied 
after retinitis often does not regain its full transparency, and 
if there have been choroiditis the retina remains especially 
hazy in the parts where this has been most severe. 

Tlie disk in atrophy following retinitis or choroi do-re tin itia 
always pusses into atrophy, but its appearance is often pecu- 
liar i pale, hazy, but homogeneous looking, with a yellowish 

ir brownish tint, sometimes described as " waxy" (Hutchin- 

on. See also p. ICo). 

Detachment (separation') of the retina. — As there is no 
continuity of structure between the choroid and retina, the 
two may be easily separated by hemorrhage, etfusion of fluid, 
and morbid growths. This result is very seldom caused by 
primary changes in the retina, but nearly always depends 
upon disease of the choroid or vitreous. Tlie retina is raised 
up from the choroid (at the expense of the vitreous, which is 
proportionately absorbed) like a blister, but always remains 
altaelied at the disk and ora serrata, unless as the result of 
wound or great violence. The depth and area of the separa- 
tion are subject to great variety. Fig. 42 shows a diagram 
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inatic section of an eye in wbicli the lower section of tlu 
retina is separated. 

The separated portion is usually far witliin the focal len^ 
of the eye, and is, therefore, visible with great ease 

Fig. 42. 




erect image (p. 46), when it appears as a dark, or gray, or 
whitish reflexion in some part of the field, the remainder 
being of the proper red color ; the detached part is gray or 
whitish, because either the retina or the underlying fluid is 
opaque. With care we are able accurately to focus the sur- 
face of the gray reflection, to see that it is folded and to see 

Fig. 43. 




one or more retinal vessels meandering upon it in a tortuous 
course, and appearing of small size and dark color. If the 
separation is deep the outline of its more prominent folda 
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(Fig. 43) can be seen standing out elmrply against the red 
buck grail n<l, and in mtiny cases the folds will fta^ about when 
the eye in quickly moved. In extreme cases we can see the 
detachment by focal light. When the detachment is sliallow, 
the red refles of the choroid is still seen, and the diagnosis 
then rests on the observation of whether the vessels become 
darker, smaller, and more tortuous at any part of the fundus, 
and upon ophthalmoscopic estimate of the refraction of the 
retinal vessels (p. 49) at different parts of the fundus, for 
the detached part will be much mure hypermetropic than the 
rest. It should be added that in very high myopia, a shallow 
detachment may still lie behind the principal focua, and 
therefore not yield an erect image without a suitable concave 
lens. In such cases, and in others where minute rucks or 
folds of detachment are present, examination by the indirect 
method will always lead to a right diagnosis, the image of 
the detached portion not being in focus at the same moment 
as its surrounding parts, and the vessels always being tor- 
tuous. 

Deep and extensive detachment is often associated witb 
opacities in the vitreous or lens, or with iritic adhesions, all 
or any of which conditions militate very much against the 
conclusive application of the above tests, for the full use of 
which a dilated pupil is often essential. (For the causes of 
detachment, let Injuries, Myopia, Tumors.) 



Clinical forma of retinal disease. 

The symptoms of the different forms of retinal disease re- 
late only to the failure of sight which they cause, and this 
may be either general or confined to a part of the field, ac- 
cording to the nature of the case. Neither photophobia nor 
pain occurs in uncomplicated retinitis. 

Syphilitic retimlig is generally associated with and sec- 
ondary to choroiditis (p. 165), but in some cases no change 
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onn Ik; ilemonstnituil in ilie choroid, nnd th« retinitis, thouj^M 
appftrently quite tlie same, is agsiimed to be. primary. Tbi^ 
vitreouii in this diseHse, as in syphilitic choroiditis, is <rfMfl 
Liuy, and the opacilius are sometimes sealed very deepljJ 
jtiat in front of tlie retina. The clianges are those of dtlTurifl 
retinitis ( (1) p. 173), with aljght "smoky" hose, often covfl 
fined to the yellow spot or disk region, but in bod caM^| 
passing into a whiter mistiness, and extending over r mndfl 
larger region ; eometimes long branching streaks or bands aJB 
dense opacity are met with, and hemorrhages may occoAfl 
Tlie disk is always hazy, and at tirst decidedly too red, whll^B 
the retinal vessels, both arteries and veins, are somewhMl 
turgid and tortuous. In a few the disk becomes opaque aim| 
swollen (neuritis). At a late period in unfavorable cases tbf9 
vessels shrink slowly, almost to threads, and the retina ofte^l 
be<:omes pigmented at the periphery. fl 

Syphilitic retinitis is one of the secondary symptom^A 
seldom setting in earlier than six, or lal«r than eighieet^f 
months after the primary disease. It occurs in congenitaH 
as well as acquired syphilis. It generally attacks both cycajj 
though often with a short interval. Its onset is often rapidfl 
as judged by its chief symptom, failure of sight, and it majfl 
be slated that, as a rule, the degree of amblyopia is mae)»| 
greater than would be expected from the comparatively slight 
visible changes. It is essentially a protracted disease, always 
lasting for months, and showing a remarkable tendency for 
many months to repeated and rapid exacerbations after teii|*fl 
porary recoveries, but with a tendency to get worse rathaB 
than towards spontaneous cure. Its onset is so 
attended by pain. One of the early symptoms is often i 
"flickering" before the sight, and this with the history <ll 
variations lasting for a few dnys, and in later stages the p 
sence of marked night-blindness, ol'ten lead to a correct si 
mise before ophthalmoscopic examination. There is, 
ever, nothing pathognomonic in any of the symptoms. 
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Mercury produces most marked benefit, and when used 
early it permanently cures n larg« proportion of tlie caeee ; 
but in a number of cases, perhaps in those where there is 
most choroiditis, the disease grown slowly from bad to worse 
for several years, in spile of very prolonged mercurial treat- 
ment. Of the efficacy of prolonged disuse of the eyes, and 
of local CDunter-irritaiion or depletion, strongly recommended 
by many authors, I have had but little experience. In the 
rebellious cases it might be worth while to try the subcuta- 
neous administration of mercury. 

Albuminuric retinilit (neitro-retimti$) The changes 

are strongly marked, and so characteristic that it is possible, 
in most cases, to say from an ophthalmoscopic examination 
alone that the [latient is suffering from chronic kidney dis- 

The earliest change {the stage of cedema and exudation) 
is a general haze of a dull or grayish tint in the central re- 
gion of the retina, generally with some retinal hemorrhages, 
and with or without haze and swelling of the disk. In this 
stage there is nothing quite characteristic ; the sight ts often 
unimpaired, and so the cases are seldom seen by ophthalmic 
surgeons till a few weeks later, when the translucent, prob- 
ably albuminous exudations into the swollen retina have 
passed into fatty or fibrinous degeneration, affecting both 
the nerve-fibres and connective tissue of the retina. 

In this condition, the second stage, we find a number of 
puro white dots, spots, or patches, in the hazy region, and 
especially grouped around the yellow spot; their peculiarity 
is their pore opaque white color, which is almost glistening 
when the spots are small and round. "When not very numer- 
ous they are almost confined to the yellow spot region, 
from which they show a tendency to radiate in lines; when 
very small and scanty they m ay be overlooked, unless 
we employ the erect image ; but in most cases large easily 
Been patches are formed by the confluence of small s|)ots, and 
16 
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ire striated, crenaled or spotfa 
ne of the small, rounc 
eas, but a number of separate 
(perhaps a quarter as large 
as the disk) and irregular shape ((3), p. 171). In this stage 
the disk is generally hazy and somewhat swollen, especially 
just at its margin, and the retina, as judged by the undula- 
tions of its Teasels, and confirmed by post-mortem examina- 
tions, is much thickened. Hemorrhages are generally present 
in greater or less number, and occasionally constitute the 
most marked feature of the case ; they are usually striated. 
Sometimes an artery is seen sheathed by a dense white 
coating.' In another group neuritis (p. 220) is the most 
marked change, though some bright white retinal spots are 
always to be found by careful examination. 

The natural tendency is tow'ards absorption of the fatty 
deposits and extravasations, and return to a more or less 
healthy state with improTennent of sight — the third stage, or 
stage of absorption and atrophy. In the course of several 
months the white spots diminish in size and number until 
only a few very small ones are left near the yellow spot, with, 
perhaps, some residual baze ; the blood-patches are slowly 
absorbed, often leaving pigment spots, and the retinal arte- 
ries may be shrunken. In cases of moderate severity almost 
perfect sight is restored. But when the optic nerve suffers 
severely (severe neuritis), or if the retinal disease is exces- 
sive and attended by great oedema, sight either improves 
very little, or, as the disk and retina pass into atrophy and 
the retinal vessels shrink, almost total blindness comes on. 
Such a condition may easily be mistaken for atrophy after 
cerebral neimiis ; but the presence of a few minute bright 
dots at the yellow spot, or of some scattered pigment spots 
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I«f't by exiravasations, or of some superficial disturhance of | 
the choroid neflr ihe yellow spot, wil! generally lead to a J 
correct inference (p. 176), 1 

In the cases attended by the greatest swelling and opacity I 
of retina and disk (" inflammatory form") death often occurs ' 
before retrogressive changes have taken place (Gowers). 

Alliuminiiric neuro-retinilis is always Bymmetrical, but 
seldom quite equal in degree or in final result in the two 
eyes. In exlreme cases it causes detachment of the retina. 
In rare cases the renal disease causes choroiditis and iritla. 

The kidney diae^Jie in t)ie malady under consideration is 
always chronic. The retinitis may occur in any citronifl 
nephritis, and in the albuminuria of pregnancy. Whatever 
be tlie form of the kidney disease, the retinitis seldom occurs 
without oilier signs of active kidney mischief, such as head- j 
ache, vomiting, and loss of a;i|)etil«, and often anasarca. 
The quantity of albumen varies very much. In the absence 
of anasarca t lie symptoms are often put down to " bilious- ' 
ness," and such persons seek advice first on account of their 
failing sight, whi-n the ophtlialmoscope leads to the correct 
diagnosis. Many of the beet marked cases of albuminuric 
retinitis occur in the albuminuria of pregnancy, and the 
prognosis for sight is good in many of thei<e if the symptoms 
come on late in the pregnancy. On the other hand, some of 
them (proiiably cases of old kidney disease) do very badly, 
and |>ass into atrophy of Ihe nerves. A second attack of re- 
tinitis Bomelimes occurs in connection with a relapse of renal 
symptoms. 

(For tlie changes which occur in the retina in some other 
chronic general diseases, diabetes, pernicious auiemia, and 
leucocyths!mia, «« Chapter on Etiology.) 

The term Rttinilii hemorrhagica has been given to certain 
rare cases, where very numerous small linear or flame-slmped 
hemorrhages, situated, tlierelbre, in the nerve-fibre layer, 
are found all over the fundus, usually in only one eye, and 
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with rapid onset. The putieiits are ofti^n gout^. Thromboritfl 
of the trunk of the vena centralis retinae has beea suggeste^l 
as the determining cause of the bleeding.' 

Other cases are seen where extravasations, varying mucbrfl 
in size, number, and shape, are scattereil in different parts o 
the fundus of one or both eyes. Some of them are probaUjRl 
allied lo the above, but often the nature of the case i 
iibacure, or (he hemorrhages are relaled to senile degenc 
tion of vessels. Such cases are often called relinilia a 
pleciica. 

Lastly, in an important group a single very large estFavl^ 
salion occurs from rupture of a large retinal vessel, probabl 
an artery. The hemorrhage generally occupies the yelloiiB 
Hpot region ; in process of absorption it becomes mottled, tbt 
densest pari* remaining longest, and, if seen in that a 
for the first time, the case may be taken for one of multip 
hemorrhages. These large hemorrhages cause great defedl 
of sight, which comes on in an hour or two, but not wit]j 
absolute suddenness. Absorption, in all the groups of c 
just mentioned, is very slow. 

Hemorrhages may occur from blows on the eye. Th^l 
are usually small, and quickly absorbed, differing in tlie lattetl 
respect very much from the coses before describee 

EmboHim of ike central artery of the 
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that its cause can in most cases be recognized at o 

recent; whilst in old cases the appearances, taken with tl)9^ 

history, always lead to a right diagnos 

The leading symptom is i ' 
neous defect of sigbl, which the patient finds on trial lo I; 
sealed in one eye, or sometimes he thinks that one eye I 
suddenly become " shut," the blindness being as sudden a 
that from quickly closing the lids; but whether the defa8lL| 
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amounta to absolute blindness or not, ilepetids on the position 
aod erne of the plug, and on other ulrcumstancea. In any 
case, owing to the temporary establishment of collateral cir- 
culation by the capillary annstomoses at the disk (p. 170), 
the patient often notices an improvement of sight a few hours 
after the occurrence. But this improvement is only very 
slight, for the collateral channels are utterly Jnsutlieient to 
meet the demand quickly ; nor is it often permanent, because 
he retina suffers very quickly from the almost complete 
tasis, uedema and intliimmation rapidly setting in, and lead- 
tig to permanent damage. The changes are always greatest 
Q the thickest, most vascular, and functionally most import- 
ant part, viz., around the yellow spot and near the disk. 

If the case is seen within a few days of the occurrence the 
red reflex of the choroid around the yellow spot and disk is 
quite obscured, or partially dulled, by a diffused and uniform 
white mist. The opacity is greatest just around the centre 
of the yellow spot, where the retina is very vascular (Fig, 
40), and wliere its cellular elements (ganglion and granule 
layers) are more abundant than anywhere else ; but at the 
very centre of the white mist u small, round, rr.d spot is seen, 
BO well defined that it may be mistaken for a hemoiThage; 
I is really the fovea centratit, where the retinal layers are 
thin that the choroid continues to shine through it when 
inding parts are opaque; it is spoken of by authors 
"cherry-red spot at the macula lutea." This appeur- 
never seen except after sudden arrest of arterial blood 
supply, as by embolism or thrombosis of the arteria centralis, 
or perhaps sudden hemorrhage into the optic nerve compress- 
ing the vessels, and of these causes embolism appears to be 
the commonest. The haie surrounds and generally affects 
the disk also, the latter being too red if seen within a day or 
BO of the occurrence, but soon becoming pule. The small 
: yellow-spot region often stand nut with great 
distinctness, partly because enlarged by stasis, and partly 
16* 
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from contrast with the white retina on which they lie. ! 
hemorrhages are often preEent in the ha^y retina. The larger 
retinal vessels, hoth arteries and veins, are more or less di- 
minished at and near the disk, the arteries in the most typi- 
cal cases being reduced to mere threads, while hoth arteries i 
and veins are sometimes observed to increase in gize as thejTI 
recede from the disk. The retinal arteries are not always J 
extremely shrunken in cases of embolism, the variations de^ 4 
pending upon the position and size of the plug, upon wheth«; I 
it causes complete occlusion or not. The sudden and 
plete failure of supply to a retinal arterial branch is some- 
times followed by ile emptying and shrinking to a while cord 
almost immediately, whilst in other cases a large art«ry may 
be little, if at all, altered in size, although its blood column is 
(juile stagnant, as is proved by the impossibility of producing 
pulention in it by the firmest pressure on the globe, whilst 
the other branches respond perfectly to this test. In other 
cases, again, this pressure test, which showed blockage of 
some or all branches shortly after the onset, indicates per- 
fectly restored communication a few days later, without any 
visible evidence of collateral circulation. 

In from one to about four weeks the cloudiness clears off, 
and the disk passes into moderately white atrophy. The 
arteries, or some of them (according to the position of the 
plugging), will perhaps be easily seen as white lines instead 
nf blood columns ; or they may be only considerably reduced 
in size, but slill pulsating easily on pressure. 

Sight is always extinguished, or only perception of lai^ 
objects remainft, whatever be the final slate of the blood- 
vessels. In the rare cases, where a single embolus passes , 
beyond the disk, and is arrested in a branch at some distance | 
from it, the changes are confined to the corresponding si 
of the retina, and a limited defect of the field is the only I 
result. 



) OF THI RETT If jL. 

It ia scarcely necessftry to nay that no trenlment can be of 
any u!« in cases of liLStiiig ucduj^ion of tiie retinal arteries. 

In certain rare cases where instantaneous blindness of both 
eyes has been associated with extremely diminished arteries 
("iachoimia retinte"), iridectomy liaa been followed by return 
of sight; lower tension causing re- establishment of circula- 
tion. These cases generally occur after whooping-cough. 

RetimtU pigmentoia is a very slowly progressive symmet- 
rical disease, leading to atrophy of the retina with great con- 
traction of its vessels, and accompanied by the collection of 
black pigment in its layers and around the blood-vessels, and 
by secondary atrophy of the disk. Slowly progressive deaf- 
ness sometimes accompanies the disease. 

The earliest symptom is inability to see well at night, or 
by artiflcial light (night-blindness, hemeralopia) and con- 
traction of the visual field ; and these defects may reach a 
high degree, whilst central vision remains excellent in bright 
daylight. The symptoms are noticed at an earlier stage by 
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patients in whom the choroid is 

Opthalmoscopie examinatioi 

toms have been present for soi 

changes: — (1) At the equator 

quantity of pigment arranged in a reticulated or linear 
ner (Fig. 41), often mingled with small dots ; (2) in advanced 
cases there is evidence of removal of tjie pigment epithelium, 
but never any patches of choroidal atrophy ; (3) the pigment 
is always arranged in a belt, which is in general terms uni- 
form, tlie pigment being most crowded at its centre and thin- 
ning out towards its anterior and posterior borders ; (4) the 
nfaanges are always symmetrical, and the symmetry is very 
precise. These appearances are quite characteristic of true 
retinitis pigmentosa. In addition we find (6) diminution in 
size of the retinal blood-vessels, the arteries in advanced cases 
being mere threads; (6) a peculiar ha/.y, yellowish, "waxy" 
pallor of the optic disk (p. 177); (7) somelimea the pig- 
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menied parts of the retina are very decidedly hazy. 
1ft. ler cliangeB, however, are found in many cttKcs of late re- , 
tinitis consecutive to choroiditis, and are peculiar to the pre> I 
sent malady ; (8) posterior polar cataract and disease of thfl | 
vitreous are often present in the later stages. 

The disease generally progreBses slowly to almost complete I 
blindness ; but it may come to a atandatill after progressing I 
to a certain point. The quantity of pigment visible by the I 
ophthalmoscope ia very different in different cases of about I 
equal duration, and is not in direct relation to the defect oFM 
sight. Cases occur which certainly belong to the same cat^ I 
gory in which no pigment is visible during life, the retina J 
being merely hazy, and in one such case microscopical ex- I 
amination revealed abundance of minutely divided pigment 1 
(1'on.et). 

The pathogenesis of the disease is not finally settled j 
at present doubtful whether there is from the first a slo«r I 
sclerosis of the connective-tissue elements of the retina, with { 
passage inwards of pigment from the pigment epithelium, i> 
whether the disease begins in the superficial layer c^ the 1 
choroid and the pigment epithelium. 

It generally begins in childhood or adolescence; butefewjl 
cases of apparently recent origin are seen in quite egedfl 
persons, and a few are considered to be truly congenileL T 
Its cause is obscure. It is undoubtedly strongly lieritablsi.l 
and many excellent observers believe that it is really pro^ M 
duced by consanguinity of marriage, cither between the 1 
parents, or between near ancestors, of the affected persoih.,] 
Many of its subjects arc of full mental and bodily vigor; butv 
others are badly grown and intellectually defective. Althoug 
want of education, as a consequence of defective sight a 
hearing, may sometimes account for this result, we caniM 
thus explain the various defects and diseases of the nervoa 
system which are not unfrequently noticed in kinsmen, 
the subjects of this disease should be disuouraged from n 
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ing is suflicieiitlj evident, for tliere ia no doubt that it is 
atronglj heritable. 

No treatment hns any influence on its course. 

Com pi i cat ions such as cattiract and myopia are not un- 
comiDon and must l>e treated on general priDciples, but it ia 
very mreiy that we have to extract a cataract. 

There are cases in which great difficulty is experienced in 
distinguishing widely-diffuaed and superficial choroiditis, 
with secondary pigmentation of retina and waxy atrophy of 
ttie disk, from true retinitis pigmentosa. The question will 
generally relate to cause, as between retinitis pigmentosa 
proper and choroido-retinitis from syphilis (especially in- 
herited syphilis) (p, ICii). But other cases of choroido-re- 
tinal disease occur, which though easily distinguishable from 
retinitis pigmentosa are, like it, related to some general 
disease of the nervous system in the patient or his parenta, 
and are not due to syphilis. 



FUNCTIONAL DISEASES OP TUB RETINA. 

Functional nifflit blindest (endemic hemeralopia, moon- 
blindness) is caused by temporary exhaustion (partial anees- 
thesift) of the retina from prolonged exposure to diSused 
bright light. 

The circumstances under which it comes on are always 
such as imply not only great exposure to light, but lowered 
nutrition of the system. Possibly its actual cause may be 
some constant defect in diet, such as want of fresh meat or 
vegetables. Sleeping with the face exposed to bright moon- 
light is believed to help in ita production. Thus it is com- 
monest in sailors after u long voyage with hardships in the 
tropics, and in soldiers after long marching in 
(bright sun), and ia oceasionally seen in large schools 
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under notice liemg geoerally in | 
t, often with a liislory of Bcurvji 1 
the resident population, usually ] 



again in harvest time, Tl 
tlie sgioradic canes that com 
Bailors just returned from bi 
but scattered cases occur ii 
in cliildren. A peculiar cliange 
presence of two little dry patches on the conjunctiva, at tha 
inner and outer border of the voriiea. They consist of a ] 
film of fatty or sebaceous matter, with epithelial scales, and 
are said sometimes to contain air-bubbles. Whatever may 
be the mode of their production, they are not essential lo 
this disease, being seen occasionally in other conditions. 
This form of night blindness causes no ophthalmoscopic 
changes. It is always quickly cured by protection from 
bright light and by improvement of the general health. The 
efficacy of protecting the retina from the exhausting effect of 
light is shown by the fact that bandaging one eye during the 
daytime has been found to restore its function sufficiently for 
useful sight during the ensuing night's watch, the unpro- , 
tected fellow-eye remaining a^ defective 

Snow-blindaeti (or ice-blindiieia) appears to be essentially 
the same disease, with the superaddition of conjunctival c 
gestion, throbbing pain, and photophobia, and sometimes of 
ecchymoses into theconjunctiva. These changes are thought | 
to depend, in some measure at any rate, on the effect of tba i 
rarefied almospliore in which, in mountaineering cases, the I 
exposure occurs. It may be suggested that the local etfeot ' 
of the intense cold on the conjunctiva may take a large i 
share in the result by paralyzing the vessels, and leading I 
to their over-distension as soon as a warmer climate or warm 
room is reached. IS now -blindness is effijctually prevented . 
by wearing dark-colored glasses. 

Under the name of IfypertEtthe»{a of the retina, < 
optic nt:rve, coses are described in which, together 
varying degree of intolerance of light, there is irr 
wid want of endurance of the ciliary muscle (at 
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astlienopia), witli some conjunctival irrilability; lastly, in 
Bome cBses there is a degree of weakness of Ihe internal recti 
(muscular asthenopia). It must be added titat this assem- 
blage of aymptoras \e often independent of any considerable 
error of refraction. 

Of the three principal fnclors, undue scnsitiveneas of the 
retina, irritability of conjunctiva and cornea (hypenesthesia 
of fifth ni^rve), and deficient endurance of the ciliary muscle, 
any one may be more pronounced than the others, although 
all three are distinctly present in every case. The rather 
vague term asthenopia, meaning weakness of the eyes under 
various circumstances, is, with few exceptions, less mislead- 
ing than any more precise term. The mutual relations of 
the optic nerve, the fifth nerve, and the motor nerves of the 
ciliary muscle to each other are complex, and we cannot go 
into greater detail here tlian to say that, given a certain 
state of nervous system, which we may describe as impres- 
sionable or irritable or hyper^sthetic, over-stimulation of 
any one of the three will set up a hypora^slhetic slate of the 

The symptoms complained of are most commonly a certain 
degree of photophobia and irritability of the eyes from ex- 
posure to wind, dust, hent, and other local irritants, with 
inability to continue their use for long together at any near 
work (sewing, reading, etc.). 

To these are often added a sense of "dazzling" and the 
presence of muscte, also [lain at the hack (^ llie eyes, frontal 
headache, and sometimes neuralgic pain in other parts sup- 
plied by the first division of the fifth nerve. The symptoniB 
Are generally worse on first waking in the morning, and again 
after the day's work, and are liable to vary much with the 
state of the patient's health. Such symptoms, often lasting 
for months, give rise lo great discomfort, and often to serious 
apprehensions on the part of the patient and his friends that 
he will become blind, or that be must give up bis occupation. 
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Gtutation, — A morbid senaitivenesa of the nervous syste 
is always present. The patients are seldom either childrMll 
or old people. The majority are women, either young orJ 
not much pnat middle life, often markedly hysterical, and'B 
at the Slime time of feeble circulation. If men they antl 
emotional, apt to attach great importance to minute symp^a 
toma of all kinds, and often somewhat hypochondriacal! f 
To sucli predispositions some local cause is generally added 
and the comraoneat is close application either at needle-^ 
reading, or writing; sometimes working on bright colors, I 
at glittering or moving objects, is thought to be especial)] 
injurious. In other cases we And only a very moderate u 
of the eyes, but get b history of some ophthalmia ({ 
phlyctenulte or supei-flcial ulcers) years ago, which seems ii 
have left the fiftli nerve in an unstable condition. 

Treatment. — The refraction should always be carefnll^l 
tested, and any error corrected by suitable spectacles, whicfaj 
may often with advantage be s moke -colored ; plain colore 
glasses are generally uBeful if no error of nifraction esistl£ 
Glasses, however, will not cure the disease, and we must t 
on our guard against promising too much benefit from Ih^ 
use. The next thing is to assure the patient that there is n 
ground for serious alarm, and that the symptoms, if notj 
immediately curable, will gradually lessen in severity, and 
finally cease; that in the mean time be must follow such 
general directions as will alleviate him most, must abstain 
from thinking about his eyes, but that be need not be idle. _ 
The nest local measures will be to have a good ste 
ficial light (not flickering), and shade it so as to keep thaj 
light and heat from striking directly on the eyes, for it seem 
that beat is often as efficient as light in bringing on tfattj 
symptoms in the evening. The free use of cold water t 
the eyes, or the more sparing employment of vari 
astringent lotions are often useful. The patient will alwajB I 
tell us that he is much better after resting the eyes for a d 
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or two, and tliis fact must be utilized by encouraging out-of- 
door exercise, and only moderate use of tbe eyes. G«neral 
ineaaiires must be taken according to the indications, espe- 
cially in reference to any ovarian, uterine, or digestive 
troubles, or to sexual exhaustion in men. 

Golor-blindneas may be congenital or acquired. In the 
latter case it is symptomatic of some disease of the optic 
nerve. It also occurs aa one of the symptoms in certain 
functional disorders (hystericiil amblyopia). 

Congenital color-blindness is not often identified unleBfl 
specially looked for. According to recent and extended 
researches in various countries a proportion varying from 
about 3 to 5 per cent, of tlie males are color-blind in greater 
or less degree. There ia reason to believe that it is com- 
moner in the lower classes tban amongst those who are better 
educated. These facts show the importance of carefully 
testing all men whose employment renders good perception 
of color indispensable, such as railway signalmen and sailors. 
Color-blindness ia usually partial, i. e., for only one color, 
but is occasionally total. The commonest form is that in 
which green is confused with various shades of gray and of 
red (green-blindness, red green-blindness) ; blindness for blue 
and yellow is very rare. The blindness may be incomplete, 
perception of red, e. g., being merely enfeebled, and bright 
reds being recognized ; or it may be complete for all shades 
and tints of that color. Congenital color-blindness is very 
often hereditary, but nothing further is known of its cause. 

(i. a., perception of form) is normal ; it always affects both 

The detection of color-blindness, either congenital or ac- 
quired, is easy, if, in making the examination, we bear in 
mind the two following points already referred to at p. 33. 
Many i>er8ona with perfect color perception have a very im- 
perfect knowledge of the namei of the various colors, and 
17 
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apiif^ar yolor-hlind if asked to name them. Secondly, t 
really color-blind are often ignorant of tlic fact, Laving It 
to compensate for their defect by attending to other proper- 
ties commonly associated with the color of tlie objects which 
moat concern them, more particularly differences of thnde. 
Thus a signalman may be color-blind for red and green, and 
yet may, as a rule, coiTeclly distinguish the green from the 
red light, because one appears to him "brighter" than the 
other. The quickest and beat way of avoiding these fallacies i 
haa been mentioned at p. 33. Certain standard colored wools | 
are given to the patient without being named, and he i 
asked to choose from the whole masB of skeins of wool alt I 
tjiat appear to liim of nearly the same color and shade (no ] 
two being in reality exactly alike). If, for example, 
cannot distinguish green from red lie will place the green 
teat skein side by side with various shndes of gray and red- 
Wilful concealment of color-blindness is impossible under 
this test if a suHicient number of shades be used. 

It may here be noted that the normal visual field is not of | 
the same size for all colors, violet, green, and red having the 
smallest field, and blue the largest ; next, that with diminished 
intensity of light, some colors are less easily perceived than 
others, red being the first to become indiBlinguishable, and 
therefore requiring for perception the strongest light, blue . 
persisting longest, i.e., being perceived under the lowoBt. J 
illumination. In congenital color-blindness, as we have b( 
red green-blindness is the commonest form ; and in cases of I 
amblyopia from commencing atrophy oi the optic nervB 1 
green and red are almost always the first colors \a fail, bli M^j 
remaining last. 
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CHAPTER XV. 



DISEASES OF THE VITREOUS. 
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The vitreous liumor is nourished by the vessels of the 
ciliary body, of the retina, and of the optic disk, and proba- 
bly is indirectly influenced by the state of the choroid also. 
In many cases disease of the vitreons can be prored duri 
life to be associated with (itnd dependent on) disease of o 
or other of the structures named ; it is seldom if ever primary 
except as a senile change. 

Tlius, in connection with various surrounding morbid pro- 
cesses, the vitreous may be the seat of inflammation acute or 
chronic, general or local, and of hemorrhage. Il may also 
degenerabj, especially in old age; its celts and solid parts, 
undergoing fatty degeneration, become visible as opacitii 
whilst its (general bulk becomes too fluid. The only change 
which we can directly prove in the vitreous during lif 
loss of transparency from the presence of opacities moving, 
or more rarely fixed, in it; but from the freedom and quick- 
ness of their movements, some idea may be formed of the 
consistence or degree of fluidity of the main bulk. 

Opacities in the vilreous may take the form of large dense 
masses, as from abundant recent bleeding, or of membrf 
like muslin, cra[>e, "bee's wings" of wine, hands, knotted 
strings, or isolated dots ; and they may be either recent, or 
the remains of long antecedent exudations or hemorrhages. 
Again, the vitreous may become more uniformly misty, 
owing to the diffusion of numberless small points of opacity, 
sometimes too minute to be separately visible. 
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e usually detected, with f 



5 vitreoua 
:, by direct oplitlialmosci 
18" from the patient, but are generally situated too far for- 
ward (i. e., too far within the focus of the lena-system) to be 
seen clearly at a very short distance (p. 47). By asking the 
patient to move his eye sharply and fully from side to side 
and up and down, the opacities will be seen against the red 
ground as dark figures, which continue to move after the ey« 
haa come to rest; tliey are thu; 
opacities in the cornea or lens, 
Bjiote at the fundus, which mov 
The opacities 

the quick] 



inguished front I 

ir from dimly-seen pigment I 

only whilst the eye moves. , 

in the vitreous move just as solid particles and 1 

a bottle after the bottle has been shaken, and j 

and freedom of their movement in the one case ] 



n the Other depends very much on the limpidnesa or 
viscidity of the fluid. Whenever opacities in the vitreoui I 
pass across the field quickly and make wide movements wa 
may be sure that the humor is too fluid ; and the contrary 
may he concluded when they move very lazily. In some | 
cases only one or two opacities may be present, and may 
only come into view now and then. Such movable opacities 
obscure the fundus both by direct and indirect ophthalmos- 
copic examination, in proportion to their sixe, density, and 
position; a few isolated dots scarcely aRect the brightness of J 
the ophthalmoscopic image. 

Opacities may also lie quite in the cortex of the vitreoua, J 
and be so attached to tlie retina or disk as to have no inde- 1 
pendent movement. These are generally single, are found I 
lying either over or near to the disk, and may be the resuk 
either of inflammation or of hemorrhage; they are often 
membranous, more rarely globular, and not perfectly opaque. 
Such an opacity should be suspected when by indirect oph- 
thalmoscopic examination, a localized haze or blurring is 
seen over some pari of the dit'fc or its neighborhood. It is 
to be looked for by the direct method with the eye at teat, 
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wlien by carefully focussing (aecom mo doting) for the par- 
ticular part wliiuli upjieureil liazy, the opacity will come 
Bliarply into view witliout a correcting lens, the observer 
being at a greater or less distance according to its depth. If 
tbe eye be hypermetropic a convex correcting lens may be 
necessary, and if considerably myopic a concave. The kind 
of refraction must therefore be known in order to make this 
examination projierly (pp. 39 anil 47j. Densely opaque 
white membranes may also form over the disk or u[ion the 
retina, whose nature and situation is diagnosed in the same 
way. 

Diffused haziness of the vitreous causes, in a corresponding 
degree, dimness of outline and darkening of all the details 
of the fundus, which look as if they were seen through i 
thin smoke. The disk, in particular, appears red, witliout 
really being so. Very much the same appearances may be 
due to diffused haze of cornea or of the lens, the presence fiS 
which will, of course, have been excluded by focal illumina- 
tion. There are cases, however, where the quantity of 
light which reaches and returns from the fundus is but little 
diminished, and where, nevertheless, no details whatever 
can be seen, even indistinctly, by the most careful examina- 
tion. Probably, in such a case, the light is scattered by 
innumerable little particles, each of which is transparent, : 
that though very little light is absorbed, it is all distorted 
and broken up, as in passing through ground glass ai 
fog, or a partial mixture of fluids of different densities, such 
as glycerin and water. This appearance is found chieHy in 
syphilitic clioroi do- retinitis, in which diffuse inflammation 
of the vitreous (infiltration with cells) is known to occur. 
It is not always easy, nor indeed jMssible, to distinguish 
with absolute certainty between diffuse haze of the vitreous 
and diffuse haze of the retina (p. 173). 

Crystals of cholesterine sometimes form in a fluid vitreous, 

and are seen with bright illumination as minute dancing ^ 

17* 
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golden sjiangles when tlie eye moves about (sparkling Kt/ni 
chysis). They proportionately obacure the fundus. Larg< 
opacities just behind the lens may be seen by focal light in 
their natural colors, and hemorrhnge may be detected ia 1 
this way. In rare caaes minute growths consisting chiefly I 
of bloodvessels form on the retina and project into the 
vitreous ; they are rather curiosities than of practical im- 
porlance. 

Parasites {cyiiicercwt) occasionally come to rest in the 
eye, and in development penetrate into tlie vitreous ; they 
are rarely seen in England, but are commoner on the Conti- 
nent. Very rarely a foreign body may be visible in the j 



The following are the conditions with which disease of \ 
the vitreous is most commonly associated: — 

(1.) Myopia of high degree and old standing; the opaci- 
ties move very freely, showing fluidity of vitreous, and are 1 
sharply defined. They are often the result of former hemor- ] 

(2.) After severe blows, causing rupture of the choroid.! 
or of some vessels in the ciliary body. When recent Ihtt fl 
blood can often he seen by focal light, and if very abundaMl 
it so darkens the interior of the eye, that nothing whatew \ 
can be seen with the mirror. 

(3.) After perforating wounds the opacity will be bloodj 
if the case t>e quite recent. Lymph or pus in the vitreoujf^ 
at the inner surface of the wound gives a yellow or greenial 
yellow color, easily seen by focal light or even by daylight I 
(,,. 121). 

(4.) In rare cases large dense opacities from hemorrha| 
occur spontaneously in eyes not myopic. Such cases t 
serious because relapses occur, and detachment of retini 
may come on. The subjects are generally young adultt^fl 
and the cause obscure (compare Choroiditis, p. 168). 

In all of the above cases detachment of tlie retina is lik^ 



OLADCOMA. 199 \ 

to occur sooner or later, and if present the difficulty of diag- ] 
nosis as betweCD the two coDditions may be considerable i 
(p. 179). 

(5,) Syphilitic choroiditis and retinitis. There is often ' 
diffuse haze, in addition to large slowly floating opacities. ' 
The change here is due to inHammation, and the opacities 
may entirely disappear under treatment. 

(6.) Some cases oi'cyolitia and cyclo-iritia {p. 119). 

(7.) In the early stage of sympathetic ophthalmitis. The 
opacities are inflammatory. 

(8.) In various cases of old disease of choroid, usutilly ia ' 
old persons and without proof of syphilis. No doubt many 
of tliese indicate former choroidal hemorrhages. 

(9.) The vitreous is believed lo become repeatedly and 
quickly hazy in the active stages of glaucoma. The point ia 
difficult to settle clinically, because the cornea and aqueous 
are nearly always, and the lens often, hazy at the same time : 
and the opportunity of malting pathological examination of 
specimens of uncomplicated, recent glaucoma, with active 
symptoms, scarcely occurs. The vitreous, however, is known 
to be more viscid than normal in some glaucomatous speci- 
mens, and to be partially liquefied in others ; a chaugi 
transparency is, therefore, highly prohahle. 



CHAPTER XVI. 



GLAUCOUA. 




Glaucoma is a peculiar ami very serious disease, of which 
he pathognomonic objective symptom is increased tightness 
>f tlie eye capsule (sclerotic and cornea), "increased ten- 
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sion ;" all the other phenomena peculiar to th 

depend upon this change. Tbe diHease is much commoner 1 

after middle life, when the sclerotic begins to get less dis- 1 

tensible, than before that period ; and it is con 

hypermetropic eyes, where the sclerotic is thicker, th&R j 

in myopic eyes, where it is thinned Iiy elongation of the I 

globe. 

Glaucoma may be primary, coming on in an eye appa- 
rently healthy, or the subject of some disease, such us sim- 
ple senile cataract, which has no influence whatever on the 
glaucoma. It may also be secondary, caused by some still 
active disease of the eye, or by conditions which have beea 
left from some previous disease, such as iritis. It is always 
important and seldom difficult to distinguish between primary 
and secondary glaucoma, but now and then it is not easy to j 
say whether some other concurrent process, such as iritis, !»■ J 
its cause or its consequence. 

Glaucoma diflers in severity and rate of progress from I 
the most acute to the most chronic and insidious form. 
But in every form it is always a progressive disease, and 
unless chucked by treatment always goes on to permanent 
blindness. It generally atla«ks both eyes, though not si- 
multaneously, the interval varying from a few days to several 

It is customary to speak of primary glaucoma as either j 
acute, subacute, or chronic ; and this division, though arbt* J 
trary, is useful iu practice. But we must remen 
many intermediate forms are found, and tliat the 
may, at different parls of its history, pass through each a 
the three conditions. It may, indeed, be here observed that^ 
acute and subacute outbursts are genentlly preceded by a b<kj 
called " premonitory" stage, in which the symptoms are n 
only chronic and mild, but remitting ; the intervals betwe< 
these little attacks becoming shorter and shorter, till at 1( 
they become continuous, and the glaucomatous state is fol^ 
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eatablisheii. Hapid increase oF presbyopia, shown by the 
need for a frequent cliimge of 6ipectacles, is said to be a 
oominon premonitory sign ; it is probably often overlooked. 

Chronic glavcoina sets in with a cloudiness of sight, a 
"fog" liiible to variations, and often quite clearing off for 
days, or even weeks (" premonitory atage"). But in some 
cases, so fur as the patient knows, the failure is steady, wittt 
no variations or remissions, from first to last. During ths 
attacks of " fog" artificial lights seem surrounded by colored 
rings 0' rainbows" or " haloa"), which are to be distinguished 
from those due to mucus on the cornea in chronic conjuncti- 
vitis. The attacks of fog are often noticed only after long 
use of the eyes, as in the evening, the sight being much 
better in the early part oE the day. The defect of sight ia 
to be distinguished from that caused by incipient nuclear 
cataract, or by disease of the optic nerve, syphilitic retinitis, 
or attacks of megrim. Even when the sight has become 
permanently cloudy, complete recovery no longer occurring 
between the attacks, variations still take place and form a 
marked feature. Usually there is neither pain nor congea- 

If we see the patient during one of the brief early fits of 
cloudy sight, or after the fog has settled down permanently, 
the following changes will be found. A greater or less de- 
feet of sight in only one eye or unequal in the two and not 
remedied by glasses ; the pupil a little hirger and less active 
than its fellow. The anterior chamber is sometimes shaU 
lower, and there may be a slight dulness of the front of the 
eye from steaminess of the cornea, or more often from haze 
of the aqueous, and some engorgement of the vessels which 
perforate the sclerotic at a little distance from the cornea. 
The tension will be increased (usually about + 1) and the 
field of vision may bo contracted, especially on the nasal side, 

Tlie optic disk will be found normal, pale, or si 
congested, in early cases ; pole and cupped (pp. 204-5) at 
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a later stage. The cupping usually occupies the wbole s 
face, but sometimeB takes the form of a central depresaioa* 
indiatingnialiable from a large steep-sided physiological o 
(p. 44). There may be spontaneous pulsation of the artetii 
on the disk or of the veins ; or arterial pulsation, if not spon-^ 
laneous, will be produced by very alight pressure on the eye- 
ball. If the case, although quite painless and free froia ' 
congestion, is of old standing, tliere will often be greater 
increase of tension, the cornea will be more dim, the pupil 
considerably dilated, the lens often hazy, the Held of vision 
greatly contracted, and acuteness of vision extremely defec- 
tive. In nearly all cases of glaucoma the temporal part of 
the field (nasal part of the retina) retains its functio 
and in advanced cases the patient will oflen himself say, or J 
show by the position in which he places things, that he see» ] 
only in this direction. 

An eye in which the above symptoms have set in may- 
progress to total blindness in the course of months or one to - 
two years without a single " inflammatory" symptom, with* i 
out either pain or redness — chronic painUia glaueoirta- 
(glaucoma timplex) ; and since the lens often becomes 
paiiially opaque, assuming a grayish or greenish hue, cjtses 
of chronic glaucoma are sometimes mistaken for senile cata^ 

But more commonly, in the course of a chronic case, we' 
find periods of pain and congestion, with more rapid t'ailum 

of sight ; or the disease sets in with "inflammatory" symp^ 
toms at once. Indeed, the commonest cases are those of 
tubacule glaucoma, where, in addition to the symptoms 
enumerated alxive, we find dusky reticulated congestion of 
the small and large episcleral vessels in the ciliary re§pon, 
with pain referred to the eye, to the side of the head, or 
down the nose, and rapid failure of sight. The increase of 
tension, sliukminess of cornea, dilutulion and sluggiiihnesB of 
pupil, and shallowing of the anterior chamber, s 
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marked ihati is usual ii 
media is loo great lo allon a 
nation. 

These symploma, ending after a few weeks in complete 
blindneas, may keep at about the same height for months 
afterwards with slight variations, the eye gradually settling 
down into a permanent state of severe but chronic non- 
inflammatory glaucomatous tension. In other cases a. sub- 
acute attack pa^es off only ti 
few weeks or days later. 

Acute glaucoma differs from the 



; and the haze of the 
a good ophthalmoscopic exami- 



1 greater seventy a 



suddenness of ons 
congestion and ] 



: other forms only in 
, rapidity of loss of sight, and severity of 
lin. The congestion, both arterial and 
venous, is intense; in eilreme cases the lids and conjunctiva 
are swollen, and there is photophobia, so that the cose may 
be mistaken for an acute ophthalmia. All the signs of 
glaucoma are intensified; the pupil considerably dilated, 
of^n oval upwards, and quite motionless to light ; the 
cornea very steamy, the anterior chamber very shallow, and 
tension + 2 or 3. Sight will fall in a day o 
the power of only counting fingers, or to mer 
light, and if the case have lasted a week or Iv 
be abolished. The pain is usually very seve 
temple, and back of head, and down the no 
quently it is so bad as to cause 
often mistaken, even by medical men, for a " bilious attack" 
with a " cold in the eye," for " neuralgia in the head," or 
"rheumatic ophthalmia." Some ciLses, however, whilst 
inflammatory and very acute, are mild in degree, and 
undergo spontaneous remissions; but such cases often pass 
on into the severely acute type just described. 

Glaucoma of any variety, which has led to permanent 
blindness, is called "abiolule glaucoma." Such an eya 
continues to display the tension and other signs of gl 
and remains liable to relapses of acute symptoms for varjingd 
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periods, bat in many "absolute" cases, especiaUj I 
which follow the acute forms of glaucoma, changes < 
sooner or later, leading to Etaphylomata, cataract, atrophy 
of iris, and finally to sofiening and shrinking of the globe. 

" Glaucoma fulminant" means extremely severe and -, 
acute glaucoma, in which sight is abolished in a few houreb J 

As a rule glaucoma runs the same 
eye as in the fir^t, but sometimes it will be chronic i 
and acute or subacute in tlie other. 

Explanation of the tymptoms The increased ligbtn 

of the eye-capsule impedes the flow of arterial blood to, aod'l 
of venous blood from, the retina, and thus lowers its func- 
tional activity. When the retinal vessels can be seen in 
glaucoma, the arteries are somewhat narrowed, and ofl«n 
exhibit spontaneous pulsation, whilst the veins are always 
engorged, though much less so than in neuritis. This de- 
privation of blood will first affect the peripheral parts, 
because more resistance has to be overcome in reaching 
them, and thia probably explains the contraction of the 
visual field. The nutrition of the inner retinal layers suffers 
if the pressure is kept up (1) from the insufficiency of arte- 
rial bli>od, and the changes, including hemorrhage, which 
follow impeded venous outflow; (2) from stretching and 
atrophy of the nerve-fibres on the disk. The floor of the 
di^k {lamina cribrota), being the weakest part of the ocular 
capsule, slowly yields in glaucoma, and is pressed backwards, 
the nerve-fibres being proportionately dragged upon, dis- 
placed, and ultimately atrophied ; the direct pressure on the 
nerve-fibres, as they bend over the edge of the disk, also 
helps in the same process. The result is that the disk 
becomes not only atrophied, but depressed or hollowed out 
(Fig. 44). This hollow is the well-known "glaucomatous 
cup" which, when deep, haa an overhanging circumference, 
because the border of the disk is smaller at the level of the 
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choroid than at the level of the fanii'nn cribrosa; even v 
eliallow il-s sides are still (jiiito steep (Fig. 45). 




With the ophthalmoscope this change is shown by a sudden 
bending of the veasela juat within the border of the diak, 
where ibey look darker because foreshortened ; if the cup be 
deep they may disappear beneath its edge l<) reappear on its 
floor, where they have a lighter shade (Fig. 4G). 

The vessels, as a rule, do not all bend with equal abrupt- 
ness, some parts of the disk being more deeply hollowed than 
others, or some of the vessels spanning over the interval 
instead of hugging the wall of the cup. It is probable that 
several months of continuous increased tension are needed to 
produce cupping recognizable by the ophthalmoscope. 

Although in many cases the excavation extends from the 

first over the whole surface of the disk, it ia certain that this 

is not always so; the depre^ion starts, in some of tlie moat 

chronic caaea, at the part naturally thinnest (the physiological 

18 
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(he result of ctirotiic infltimmation, \ta true dimensionB im4'1 
being then appreciable by the ophthalmoscope. 
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The ahaHowoesa of the s 
protrusion of the lens ; it 
pressure on the ciliary i 
dilated and immovable pupil and for tlie 
cornea. In old-standing cases the iris is 
colored, and may be shrunken to a nan'o 
complicated glaucoma iritic adhesions are 
corneal changes depend at first on mere " 
epithelium, but in old cases the corneal tissue may be hazy. 
In recent cases the aqueous humor is somewhat turbid. The 
lens appears to lose some transparency even in fresh cases, if 
severe; in old cases, as already staled, it often becomes 
slowly opalescent, and linally quite opaque. It is generally 
etated that the vitreous humor becomes hazy during the 
allacks, especially in severe coses, but since it is just in 
these very eases that the cornea and aqueous are most dull, 
the statements about the vitreous are conjectural (p, 199), 
The internal pressure tends in acute cases to make the globe 
spherical, by reducing the curvature of the cornea to that of 
the sclerolic ; it also in all coses weakens the accommodation 
by pressing on the ciliary nerves, and perhaps by causing 
atrophy of the ciliary muscle and preternatural flattening of 
the lens J these facts together explain the rapid decrease of 
refractive power (i. e., rapid onset or increase of presbyopia) 
which is sometimes noticed by the patient (see p. 201). 

The choroidal circulation is obstructed by the increase of 
pressure, whilst, on the other hand, its primary disturbance ia 
believed to be often the starting-point of that increase, and 
in the following mnnner. The greater part of the venoua 
blood of the choroid, ciliary body, and iris, leaves the eye by 
a few large trunks {vena vorticoice. Fig. 1), which pass very 
obliquely through the sclerotic at the equator; only a small 
part pasBeB out through the numerous small twigs which per- 
forate less obliquely near the cornea {anterior ciliary v 
forming the episcleral plexus, p. 24). 
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Blarled will tend lo close the oblique channels of the t 
vorticoitE, and this retention of blood wiU increase the pres- 
sure still more, a " viciou£ circle'' being thus e^tabliahed. It 
can readily be understood that thromhoais or disease of these 
veaseb might itself be the first factor in tlie obatructioD. 
Obstruction, whether primary or secondary, of the r 
ticogce throws the blood into the anterior ciliary veins, tho ] 
enlargement of which accounts for much of the dusky reticu- 
lated congestion of the ciliary region spoken of at p. 203. 
This imperfect collateral circulation, however, probably 
could not of itself restore normal tension, even if obstruction 
to the escape of venous blood from the choroid were the onlji ■ 
cause for the rise of pressure. 

Etiology. — The local cause of the increased tension might J 
conceivably be — (I) active contraction of the sclerotic, bnt J 
there is no evidence that this occurs ; (2) excess of the con» 
tents of the eye from increased i^upply of fluids ; (3) thfl 
same from defective removal ; and each of the latter two | 
causes would be aided by the loss of distensibility which the I 
sclerotic always undergoes with advancing age. There an 
differences in the thickness and diatenaibility of the sclerotic 
in different persons, and it is thicker in hypermetropic eyea, 
wliicli are known to be particularly subject to gltiacoma, 
than in myopic eyes. Many facts appear lo tell in favor of 
the last hypothesis, that of defective removal. Becent patho- 
logical work has shown that changes are generally present 
near the attachment of the iris, ciliary muscle, and Schlemra'i j 
canal, which may with much probability be assumed to i 
pede the escape of ffuid from the anterior chamber, aii4 I 
perhaps from the vitreous. The openings in the fenestrated I 
tissue of the ligament, peclinalum iridii are found to be obt'l 
literated either by adhesion between the iris and the corn«^J 
at their receiving angle, or by inflammatory eiLudation ii 
tissues around Schlemm's canal ; and as it is by way of t 
angle between iris aud coroea that much of t 
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udes frora the interior of the eye in health (whether into 
bloodvessels or lymphatic:} aeems uncenain), the stoppage 
of this porous outlet would he expected to increase the ten- 
sion. Slight increase of T. thus started might readily be 
kept up, and, by causing obstruction to venous outflow, be 
made the basis of severe acute attacks. The production of 
glnucomn by the retention of Ruid in the posterior chamber, 
when iritis has left a circular synechia, seems also to support 
this view. Defective absorption by capillaries and veioK-i 
probably causes increase of tension in certain morbid states' 
of the blood, particularly if, as is common in gh 
small vessels are diseased. Obstructive disease of the eoat»; 
of the venu! vorticosos might, as already explained, be 
cause ; and that such disease does occur in some coses seems 
highly probable from the obvious thickening of the walls of 
choroidal vessels which is sometimes seen in old people (p. 
1G4). Secondary glaucoma following wound of (he lens with 
traumatic cataract is due to pressure on the periphery of the 
iris by the swollen lens. Glaucoma is very common in some 
cases of irido-cyclitis, especially the sympathetic form, when 
the parts above specified are the scat of structural changes, 
and in some of which there is believed Id be also hypersecre.' 
tion of aqueous. 

Effect of over-supply of Jlaidg Functional hypertemia 

and active inflammation of the retina and choroid are not 
among the recognized causes of glaucoma. Dilatation of the 
arteries by vaao-molor paralysis is said to diminish the ten- 
sion. Tumors in and eveb upon the eye often gi' 
attacks of secondary glaucoma, and probably the initial factor 
in these is the occurrence of sudden attacks of congestion, or 
rapid increase of growth ; certainly the glaucoma stands in 
no definite relation either to the size or position of the tumor. 
It is obvious that all these factors would be most potent if 
the sclerotic were too rigid. 

A relation is observed in some cases between glaucoma 
18* 
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a chronic liability to neuralgia of th« I 
) be lowered in paralysis of tliia nerve. 
whether any aflectioa uf the Bfib 
nee upon the nutritive procesaea of 
acta indirectly by causing associated c 
setting up glaucoma in an eye predisposed i 



and a previous, often 
flflh ; and T. is said 1 
It is at present 
nerve has a direct 
the eye, or only 
gestion, and thus 
to it. 

General and diathetic causes In an eye predisposed by ' 

rigidity of sclerotic or by ehronic changes in the tissues at 
the rim of the anterior chamber, or by disease of choroidal 
bloodvessels, any cause of congestion may precipitate an 
anute attack. A liability to congestion of the eyes in con- 
nection with digestive disturbances, gout or neuralgia, or the 
same result brought on by over-use of the eyes, especially oi 
presbyopic and hypermetropic eyes when under-corrected by 
glasses, or a blow, or prolonged opiithalmoscopic examination, 
may all bring it about. Atropine, wliicli has the power of 
increasing the eye-tension, has sometimes caused an attack, 
though other factors have been at work in some of the cases 
attributed to its influence. Iridectomy in one eye occasion- 
ally lias the effect of precipitating the disease in the other, 
but its mode of action is unexplained. Glaucoma ia com- 
moner in women than in men, and after than before the age 
of forty-five. It ia very rare in young adults and children, . 
and ia then generally chronic and often gives rise to or is ' 
associated with other changes in the eyes. Acute cases are ' 
often dated from a period of overwork of the eyes, or of want I 
of sleep, as from sitting up nursing, &c. There is often » \ 
history of gout and of neuralgia of the Rhh nerve. Henoa, 
patients who have had glaucoma in one eye should be strong- J 
ly warned as to the danger of over-using the eyes, of worik- I 
ing without pro[>er glasses, and against dietetic errors, 

Treatmeni. — >Until quite lately no treatment except irU i 
dectomy or an equivalent operation was tliouglit admiesible. i 
It is now known that eserine (the active principle of Colabw.j 
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bean) used locall)^ diminishes the tension in glaucoma, and 
some few eases of acute glaucoma >iave been permanently- 
cured by its meau^ alone. The severity of the pain in recent 
acute cai^es may be much relieved by leeching, warmth to the 
eye, and opium, with derivative treatment, such as purgation, 
and hot foot-baths. If to these we add eserine there is hojie 
that a cure may be effected in certain caaes without operation. 
The question, however, ia as yet unsettled, and iridectomy 
must still be considered the orthodox treatment for all cases 
of remediable glaucoma. 

Irideetomy cures glwuconia by permanently reducing the 
tension to the normal or nearly normal pitch, but its mode 
of action is not fully known. It is found, however, that ta 
insure success: (1) the path of the incision must lie partly 
in the sclerotic instead of wholly in the cornea, being at about 
so'" Iff ■'"''' ^^^"^ '''" apparent corneal border; (i) the 
wound must be lai^, allowing removal of about a fifth of 
the circumference of the iris; (3) the iris should be removed 
quite up to its ciliary attachment, a result attained better by 
first cutting one end of the loop of protruding iris, then tear- 
ing it off from its ciliary attachment quite up to the other 
end of the wound, and cutting the other end of the iris sepa- 
rately, than by cutting across the loop at one stroke {nee 
Operations). In some cases of quite recent and acutt? glau- 
coma the mere evacuation of the aqueous by paracentesis of 
the anterior chamber has been followed by permanent cure, 
probably by allowing the balance of the choroidal circulation 
to be restored. But when the disease is of longer standing 
this proceeding only gives temporary relief. 

A mere wound in the sclerotic, differing but little in posi- 
tion and extent from that made for iridectomy, is sufficient 
to relieve -|- T., and to cure many cases of glaucoma perma- 
nently, and this novel operation {sclerotomy) is practised 
extensively by a few operators. But even if the removal of 
a piece of iris should be shown to be seldom necesBory, iridec- 
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tomy (performed as above) will probably always remnin tMa 
best operation. Sclerotomy is objectionable on the (bllowing i 
practical grounds : (1st) from (lie tnode of operation the 
exact position and estent ot' the incision are not perfectly 
under control ; if too fnr forward and too short the incieion 
is insuHicienl, if loo far back and too long there is risk of 
wounding the ciliary processes and getting hemorrhage into 
the vitreous ; even shrinking of the operated eye and sympa- 
thetic mischief in the other have occurred; (2d) becauSQ- i 
although the wound is in great part eub-conjunctival the iriB ] 
may proln[»se so far into it a£ lo need removal, and the opera- j 
tion then becomes an iridectomy. 

Still more recently an operation for trephining a circular 1 
piece out of the sclerotic, behind the ciliary region, has bees I 
introduced by Argyll Robertsonj in preference to iridectomy,.! 
but appears open to grave objections. Moreover, i 
known that the periphery (ciliary part) of the iris often ad- i 
heres more or less lo the cornea in glaucoma, it is quite probi> | 
able that, apart from any objections on the ground of d 
ger, sclerotomy, and allied procedure may be really insufB- j 
cient, and that removal of a sector of the iris is necessary in J 
many cases. 

But whichever operation be 
the scar of the operation wound 
a most important factor in t 
This scleral wound, whether i 
heals, unlike a corneal wound, 
thin layer of new tissue. 
the cut edges ; and the n 
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in the sclerotic is certainly 
e operations for glaucoma, 
iridectomy or sclerotomy, 
md, with the interposition of a 
ot by the immediate cohesion o 
t probable theory of the mode of . 
action of iridectomy and sclerotomy appears to be that which 
refers its effect (o the interposition of a layer of tissue, more 
permeable lo the eye fluids than the natural coats (filtralion- 
icar theory). The scar may also act as a sort of BafeQ' valve 
by yielding to pressure ; and its efficacy has also been attri- 
buted to the formation of new vessels wliich, by communicft* J 
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ting between the ouler and inner surfaces of the globe, are 
supposed lo allow a freer escape of blood. The practical 
fact tbat an iridectomy for gluucoma, which iieals rather 
slowly, ie thought to be more f&vorable tluin one whit;h heuls 
immediately, i, e., without new tissue, and that a slight bulg- 
ing of the scar is believed by some surgeons to be rather a 
good thing than otherwise, are probably expressions of the 
real value of the new tissue formed during somewhat slow 

Scleral iriilectomy is lo be done in all cases of acute and 
subacute gluucuma, where some sight already remains, and 
whether there be great pain or not, and even if all p. I. be 
abolished, provided this be only of a few days' duration (see 
OperalionB). Kven if the eye be permanently quite blind, 
ridectoDiy or sclerotomy may be done for the relief of pain 
n preference to excision of the globe (see Secondary Glau- 
coma and Tumors). 

In very chronic glaucoma, when well developed, the rule 
is leas clear, for it is well known that the effect of ojieration 
n such cases is far less constant. As no other treatment is 
>f use, itnd iridectomy is certainly often beneHeial, the oper- 
ation should, as a rule, be done in confirmed cases, the pa- 
tient's judgment being allowed a fair weight in the decision. 
The same difficulty occurs in some of the so-called '> pre- 
monitory attacks," which are really early transient attacks 
of slight glaucoma. When once it ia clear that such attacks 
of temporary mistiness and rainbows are glaucomatous, and 
that they are getting more frequent, the operation should, as a 
, not be deferred. An exception is, however, lo be made 
if the patient can be seen at short intervals ; eserine should 
then have a fair trial before operation is resorted to. It ia 
o be remembered that iridectomy done when sight is still 
nearly perfect may, by allowing light to pass through the 
margin of the lens, and thus to undergo "spherical aberra- 
,'' cause an increase of the defect ; and this, though not 
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ot necessity » contra-indication, must be carefully taken into I 
account. Tlie patient's prospect of life must also be allowed 
for in clironic glaucoma ; if he be old and feeble, life may 
end before the disease bas in its natural course caused blind- 



The prognons after iridectomy is, in general terms, better 1 
in prof)ortion as tbe disease is acute and recent. If operated ' 
on witbin about a fortnight of tlie onset of acute aym 
toms, and provided there be at least good p. 1. at the time of 
operation, sight is usually restored to the slate in wbich it 
was at the onset. If the attack be recent nearly perfect 
sight will be restored; if an acute be engrafted on a chronic i 
attack siglit will be improved more or less ; if the cose be' 1 
chronic it will be prevented from getting worse. The prog-l 
nosis in acute cases, however, varies a good deal with the ] 
severity as well as the acuteneas. In cases combining thA ] 
maximum of iicutcness and severity (^glaucoma fulminant) \ 
the operation may be successful, even if for a day or twO' I 
all p. 1. has been abolished. 

The full benefit of the operation is not seen for §eTeral 
weeks, though a marked immediate effect is produced in 
acute cases. A Blight degree of-|-T. sometimes remains 
permanently after iridectomy in cases of old standing, and 
does not ap[)ear deleterious, provided it be very maeli 1 
than before the operation; the eye tissues can insoi 
adapt themselves to increased pressure. 

A second iridectomy in the opposite direction, or a Bcla 
rotomy, should he done if the T., having been reduced ti 
normal, or very slightly -|-, after the first operation, 
definitely, and is accompanied by a, return of other symp* J 
toms, but two or three weeks should generally elapse, foV I 
slight waves of glaucomatous tension may occur during bi 
of temporary congfiHtion or irritation before the eye has fully'l 
recovered from the first operation, and such sympton 
generally be relieved by other means. Cases which relapi 
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definitely or which progress steadily after the first operation 
&re always unfavorable, and the second operation must not 
be very confidently expected to succeed. If after irideclomy 
in acute glaucoma the symptoms are not relieved for a time, 
or become even 'worse, some deep-sealed disease is to be 
suspected, such as hemorrhage into the retina, or from the 
choroid, or a tumor (see Secondary Glaucomn), 

Other treatment. — If for any reason we are obliged to 
delay the iridectomy against our judgment, the other means 
mentioned at p. 211 should be prescribed, including eeerioe 
drops used many times a day, and, if possible, a paracentesis 
of the anterior chamber. Stimulants should be forbidden 
or much reduced. After iridectomy, and unlil the eye has 
settled down to a permanently quiet state, all causes likely 
to induce congestion of the eyes must lie carefully avoided, 
such OS use of tlie eyes, stooping and straining, prolonged 
ophthalmoscopic examination, and the use of atropine. We 
should be on the alert for the earliest symptoms in the second 
eye after operation on the first (see p. 210), and the use of 
eserine and a few leeches may occasionally be advisable as 
prophylactics. 

In a few cases of very chronic or subacute character, 
where high increase of T. is present, iridectomy seems to 
aggravate, instead of arresting, the disease, not being followed 
by even temporary benefit, but, by persistence of -f- T., in- 
creased irritability, and still further deterioration of sight 
(" glaucoma maligna"). It ia believed that the forward 
tUling of the lens, which sometimes follows irideclomy, may 
help to account For these symptoms. 

Glaucoma may occur independently in cataractous eyes; 
and in eyes from which the lens has been extracted, with or 
without iridectomy. 



Secondary glaucoma may also be acute or c 
Ing as it is a consequence of active disease 
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ot' sequelK. 
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Thus, clironic glaucoma is often a consequence of circular 
iritic synecliia with bulging of the iris (p. 110), an<l various 
forms of chronic irido-keratitis anil iridO'Cjclitis, eEpeuiallf 
the gympathetic form, are liable to be accompanied by it. 
It may follow perforating ulceration of the cornea with large 
anterior synechia. The eye often becomes temporarily glau- 
comatous in the course of traumatic cataract especially in 
patients past middle life (p. 149). In none of these cases 
is there much danger of mistaking secondary for idiopathic 
gliiucoma. 

But secondary glaucoma may re.siilt from various deeper 
changes. When the lens ia dialocated, either behind or in 
front of the iris, it often Bets up glaucoma, and some 
a very severe type, apparently by preasing on the ciliary 
processes, or iris. There is generally the hialory of a blow 
and in posterior dislocation, even if the edge of the displaced, 
lens cannot be seen, the iria is usually tremulous and ite 
BUrface often bulging at one part and concave or flat at 
another. If we are sore that a dislocated lens ia causing tlie 
symptoms it ahould be extracted hy a spoon operation (Me 
Oiierations for Cataract), and if lying in the anterior chamber 
should always be removed. But in the glaucomatous stste 
of the eye after a severe blow it may be imposaible to feel 
sure of the condition of the lens, and then an iridectomy 
must be done and the eye be watched ; vitreous is very likely 
to escape at the operation if there he dislocation of the lena, 
for the latter condition irapliea rupture of the su 
ligament. Hemorrhage into an eye whose retina ts detached, 
(e. g., in high degrees of myopia) may give rise to acul 
glaucoma with severe pain. A glaucomatoua attack gene-' 
rally occurs during the growth of an intraocular tumor> 
There will often be nothing in the appearance of su<di.' 
an eye lo distinguish the case from an idiopathic 
coma of the same severity and of long standing, for, c 
the lens be not opaque, and it often is so, the other 
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will probably be too haxj to allow an ophtlitilmoscopic e 
auinatlon. In almost every case, however, the eye will be 
quiie blind, and will be known to have been so for weeks or 
months, and there will also be the negative fact that the 
fellow-eye shows no signs of glaucoma. A glaucomatous 
eye, which having been ahsolulely blind for several months, 
remains painful and inflamed, and the media of which are 
loo opaque for ophthalmoscopic examination, should usually 
be excised as likely to contain a tumor; and especially if 
there be no premonitory signs of glaucoma in the other eye. 
Tumors in the eyes of children may cause secondary glau- 
coma, but in these cases there is seldom any difficulty in 
assigning the glaucoma toils right cause. Secondary glancoma 
now and then supervenes in cases of albuminuric retinitis, 
and of embolism of the retinal artery, and more commonly 
in some forms of retinal and choroidal hemorrhage. In the 
last-named cases the diagnosis can sometimes be completed 
only alter an unsuccessful iridectomy has shown that the case 
is not a simple one (p. 215). 
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THE OPTIC NERVE. 



The optic nerve is often diseased in some part of ita 
course, either within the skull, in the orbit, or at its intra 
ocular end. The change may begin in the nerve, or [misb ti 
it from surrounding parts in the orbit or the eyeball, or b 
the consequence of disease in a distant part of the brain. 

The relation between disease of the optic nerve and oph- , 

thalmoscopic changes in its visible portion, the optic diek'^ 
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(papilla optica), as well an the degree ol' alfection of aigiit^^ 
Tories greatly ucconling to tlie seat, nature, and duration a 
the disease. The appearance of the disk may be entirely^ 
altered by oedema and inflammation, without the nerve fibres^ 
losing their conductivity, and, therefore, without loss or even J 
defect of sight; on the other band, morbid changes of in^J 
flammatory or atrophic charncter, causing destruction of th0>J 
nerve fibres, may take place in the nerve trunk and prodnot) i 
great defect of sight, with little or no immediate change in 
the appearance of the disk. The three factors — visible 
changes in the disk, affection of sight, and nature of the 
morbid process — arc very differently related in different 
cases. Although we are here concerned chiefly with the two 
former, a few words of explanation are needed aa to the third. 

The pathological changes to which the optic nerve is liable 
include thoee which affect otiier nerve tissues. Inflammation 
varying in seat, cause, and rapidity, and resulting in recovery 
or atrophy, may originate in the nerve itself, or may [ 
down the nerve from the brain (descending neuritis), or maj'J 
extend into it from parts around ; atrophy may occur from J 
pressure, either by tumors or by distension of neighboring; I 
cavities («.;., the third ventricle); and the optic nerve is f 
very liable to the change known as "gray degeneration," 
"sclerosis," or "parenchymatous neuritis." 

Lastly, the optic nerve being surrounded by a lymphati^^ 
space (the "aubvaginal space" of the optic nerve), which i 
continuous, through the optic foramen, with the meningeal 
spaces in the skull, and is inclosed in a tough fibrous tube 
(the "outer sheath" of the optic nerve), is liable to compres- 
sion by fluid, and by inflammatory products formed in that 
space. Such accumulation, either by retention or secretion^ J 
in the subvaginal space is believed by many observers to ■] 
frequently furnish the true explanation of the "optic neuritia**! 
about to be described, which is so commonly associated witbS 
intracranial disease. The nerve at its eutrance into the e' 
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ifl inclosed hy a non-i]iEt«nsibk collar of sclerotic, and s 
compression of the nerve just behind the eyt, as by fluid col- 
lected in the tiheath, will proportionately retard the exit of 
venous blood. A slight degree of (edema of the optic d'ak 
so produced will t«nd to increase itself, so long as the 
pression continues, by pressing the veins as they leave he 
eye againtit the unyielding scleral ring nf the disk : and 
the process be intense and last long enough, wcondary ii 
Hammation, degenerative changes, and atrophy, may con 
on in the disk. The early part of (he process may be con 
pared to the effect of a siring tied round the finger. Th« 
trunk of ihe nerve is believed to be healthy in very man}' a 
these cases. But our knowledge of the changes in the opli 
nerve, in optic neuritis, and of their relation to the variou 
intracranial diseases, which eo often cause it, is aiii yet ver 
incomplete, and some observers, whose opinions are entitled 
to great weight, believe tliat true descending neuritis ii 
niuuh commoner than has been supjxised, and that it supplie 
the explanation of many cases which have l>eeD attributed 
to compression by the distended sheath.' 

Inflammation may extend into the disk from the retina or 
choroid near to it, and it may occur in consequence a 
sudden arrest of the blood-current in emlwlism and thrombo- ^ 
sis of the central retinal vessels in their course through tlio 
nerve (pp. 165, 173, etieq.). 



Opkthalmoieopic apptaraneet nf infiammalion of theopti'e 
ditk — The changes caused by mere oedema of the disk are 
so mixed up with those of congestion and inflammation that 
it is for clinical purposes useless to attempt any sharp dis- 
a between "swollen disk," "choked disk," or "ischn- . 



■ For a full and miiHtorly Rlst«uent of this difficult subject, t 
riehed witli miny new fauts, tlie reader ia refarred to Dr. Oowers 
ritceut 'Manual and Alias of Medical Ophthalmoscopy' (p, 63). 



SI8EA8XS OT THE OFTIO NEBVK. 



mi a papilli 

scleral rin 

descending the trunk or shcatli of the 

"neuritis," "'optic neuritis," and "papilliti! 

indifTerenlly for these conditions. 

Tlie earliest clianges in ordinary opti 
are reddening of the disk, blurring of its border 
ish opalescent haze, di^tunsion of the large re 
and swelling of the disk above the surronndin) 



ntlribuled to strangulation of the d'sk at the 

ind "o[)tic neuritis" caused by inflammation 

The terms 



(papillitis) 
by a gray- 



Fig. 47. 



OphlhHlnio*oop^o tippt 




shown by the abrupt bending ot the vessels just outside its 
margin. The patient may die or the disease may recede at 
this stage. But generally more decided changes occur; fhe 
haziness becomes decided opacity, mere or less obscuring the 
central vessels, covering and extending beyond the border 

" Papilli Hh" has been proposed by Leber as designating the 
ophthaluiosoopic nppi>aranct<s of the iuflauiHd or snollen optic disk, 
Withoot implying any theory of a 
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(Fig, 47), BO that the disk appears considerably increased ii 
diameter; its color becomes a mixture of yellow, and pink 
with gray or white, and it looks Btriated or fibrouB, appear- 
ances due to a. whitish opacity of the nerve Hbrea mingled 
with numerous email bloodvessels and hemorrhages. The 
veine often become larger and more tortuous, even kinked or 
knuckled ; the arteries are either normal or somewhat con- 
tracted; there may be blood patches. Further inereaee in 
the Bwelling of the disk is shown hy sudden bending and 
foreshortening of the large retinal vessels at the border of 
the hazy area, the foreshorten i ng being proved by the darker 
«olor and altered surface reflection at the bends. The promi- 
hence is realized chiefly by attention to the above changes io 
the couree of the vessels, for with the monocular ophthalmo* 
scope the fundus is not seen atereoscopically.' 

Such changes may disappear, leaving scarcely a trace; or 
a certain degree of atrophic paleness of the disk, with some 
narrowing of the retinal vessels and thickening of their 
sheaths, or other slight changes, way remain. But in many 
cases the disk gradually, in the course of weeks or months, 
passes into a state of atrophy; the opacity first becomes 
whiter and smoother looking (" woolly disk") ; then it slowly 
clears off, generally IJrst at the aide next the yellow s}>Dt, 
and the retinal vessels simultaneously shrink to a smaller 
size, though they often remain tortuous at the disk for a 
long time. As the mist lifts, the sharp edge, and finally 
the whole surface of the disk, now of a slartng-white color, 
again comes into view. A slight haziness often remains, 
and the boundary of the disk is often notched and irregular ; 
but these are not signs upon which too much reliance must 
be placed. The degree to which the central vcbsoIs s 
shrunken is one of the best signs of the degree of atrophy of 
the nerve. 
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Sight is selcioin iniiuh itffectpd until marked pupilliliB h 
existed some lilile time; if [lie morbid process quiuklVr^ 




Y" 
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Secllon of (be ■nallen disk is papillitli. ibuwiiig tint Ihe >«bI1Iii( li Hal 
Id the LsYEror nerve-Sbres (anabaded). Tbe otb«r (•haded) relLssl Ujtlj « 
Dot alleted In Ihlokueiw. (Compare vi(b Fig. 9.) 

ceases no failure may lake place, or sight may fail, 
even sink almost to blindness for a fhort lime, and mom H 
less complete recovery lake place if the cbangea cease b 
compression of the nerve-fibres has given rise to atroptg 
GraJual failure late in tLe case, when retrogressive 
are already visible at the disk, is a bad sign. The Mgl 
does not change, eilher for better or worse, after the ophthc 
moscopic signs of papillilis have passed off, and though tl 
relations between sight and final ophthalmoscopic app4 
ances vary, it is true in general (1) that great shrinking.jf 
the prineipal retinal vessels indicates great defect of b 
and generally accompanies extreme pallor with some peru 
nent residual haziness of the disk (advanced post-neurtj 
atrophy); (2) that considerable pallor, itnd other i 
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changes, Bucli hr wliite lines bounding llie vessels and caused 
by increase of the interstitial connective lisaue of the disk, 
after papillitis, are coni]mtibIe with fairly good sight, if th? 
central vessels are not much shrunken. 

White atrophy, with blindness following iindoubled papi 
litis, does not always show signs of the past violent infla: 
tnation ; the appeiiranceB may indeed be indistinguishabj 
from those caused by primary atropliy. 

Papillitis is double in the great majority of cases ; occa- 
sionally one-sided only, and then generally indicative of dis- 
ease in the orbit. In the double cases, however, there an 
often inequalities, in time, in degree, and in final result, 
between the two eyes. 

Etiology. — Besides the two explanations of papillitis 
already offered (p. 218, descending neuritis and distension of 
the nerve sheath), the process has been attributed to com- 
pression of the ophthalmic vein in the cavernous sinus, as 
the result of increased intracranial pressure, and to som^ 
change in the vaso-motor nerves of the optic nerve vessels, 
caused by the irritation of the intracranial disease. The 
former theory is quite inadequate, unless in a few casea 
where the nerve is compreased in the orbit, and the latter 
is entirely hypothetical. What is now most wanted is cure- 
ful microscopical examination of the optic nerve in ita whole 
length in the early stages of papillitis. At present it can 
only be said that the sheath is often found distended at the 
post-mortem in cases of papillitis ; and that papillitis occurs 
chiefly in cases of irritative intracranial disease, viz., in 
meningitis, both acute and chronic, and in intracranial new 
growths of all kinds, whether inflammatory (syphilitic gum- 
mala), or neoplastic ; and that the ehiasma and optic tracts, 
although often appeuring, tnacroscopically at least, quita 
healthy, in other cases are obviously inflamed or softened, 
It is rare in casea where there is neither inflammation nor 
tissue growth, as in cerebral hemorrhage and intracranial 
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aneurism. Further, it must be stated that no conalaiit r 
tion has been proved between papillitis and the seat or extent ^ 
of the intriicranial disease. Papillitis has occasionally been 
found witliont coarse disease, but with widely diffused minate 
changes, in the brain. 

Thus, the occurrence of papillitis, although pointing very 
strongly to organic disease witliin the skull, and especially 
to intracranial tumor, is not of itself either a localizing or a 
differentiating symptom. It is probable that in some cases 
both distension of the optic aheath behind the eye and de- 
scending inflammation of the optic nerve within the skull, 
may co-operate, Localized intracranial disease, e. g., throm- 
bosis of the cavernous sinus or inflammation about the sphe- 
noidal fissure, as well as tumors and infJammatiouH in the 
orbit, are occasional causes of papillitis and of descending 
neuritis, which may then be one-sided. In some of these 
there will he protrusion of the eye and affection of other 
orbital nerves, and the exact seat of disease may be very 
difficult to diagnose. 



The eye changes are not always limited so strictly to the 
disk and its border (pure papillitis), for in some cases a wlile 
Space of surrounding retina ia hazy and swollen, exhibiting 
hemorrhages, while-plaques, or even lustrous white dots at 
the yellow spots, very like what is seen in renal retinitis 
(papillo-retinitis, neuro-retinitis, p. 170). It iB not always 
easy, if possible, to distinguish between such changes and 
renal retinitis, especially as in the latter there is sometimes 
great swelling of the disk (p. 182j. In renal cases there is 
always albuminuria, the patient is seldom a young child, a: 
it is said that the cases with most neuritis occur in an a 
vanced stage of the kidney disease ;' in the cases of 
retinitis, most closely resembling renal cases, but caused byfl 
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cerebral disease, there will be nonlbumcn, ami the changes 
will seldom closely rcsenililu tlioso of albuniinurla until they 
have existed for long and caused very great defect of sight. 

In a few cases well-marked double papillitis occurs with- 
out other symptoms and without assignable cause. Other 
oceasional causes of double papillitis, with or without retinitis, 
are lead poisoning, the various esanthemala, sudden sujiprea- 
sion of menstruation, and, perhaps, exposure lo cold. 

Certain eases of failure of sight, often in only one eye, 
with slight neuritic changes at the disk, followed by recovery 
or by atrophy, are probably to be referred to chronic neuritis 
behind the eye (relro-bulbar Jieurilie). The changes are 
clinically very different from any of those above described. 
Some of these eases are, perhaps, comparable with the so- 
called rbeuualic pai'slysis, e. g., of the facial nerve ; olhera 
are accompanied by severe headache and other symptoms of 
intracranial disease. 

Syphilitic disease within the skull is a common cause of 
papillitis, but the eye changes alone furnish no clue to the 
cause, which may operate as follows; (1) by giving rise to 
intracranial gumma not in connection with the optic nerves, 
but acting as any other lumorncls; (2) by implication of 
the cbiasmu or optic tracts in gummatous inHammation, 
which causes descending neuritis; (3) in rare cases neuritis 
ending in atrophy and blindness occurs, in secondary sypbi- 
lis, with severe head symptoms pointing to acute meningitis. 

The condition of the pupil in neuritic affections depends 
partly on the slate of sight and partly on the rapidity of 
failure. As a rule, in amaurosis from atrophy of the disks 
after papillitis the pupils are for u time rather widely dilated 
and motionless; after a time they of^en become smaller, and 
regain a certain amount of mubility to light. 
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By this 18 meant atrophy of the nerve-fibres of the Aia^ 1 
and of tlie capillary veasels which feed it. It is shown bri 
change of color, and in most cases by a preternatural sharp-'l 
neaa of outline. The central retinal vessels may or may n 
he shrunken. The disk is too white; milk-wtiite, bluisG, 1 
grayish, or yellowish in different cases. Its color may be 
quite uniform, dead or opaijue looking; or some one part 
maybe whiter than another; the stippling of the lamina 
eribrosa (p. 4.3) may be more viaiUe than in health, or, on 
the other hand, entirely absent, as if covered or filled up by 
white paint. The choroidal boundary is loo sharply defineil ; 
it may be even and circular, or irregular and notched. 
Within it the sclerotic ring (p. 44) is often seen with un- 
natural clearness as a ring of even whiter color than the 
nerve which it encircles. Mere pallor of the disk, as is 
present in extreme general anxmia, must not be mislak«ii>S 
for atrophy; the ehange is then one of color only; there %] 
neither morbid distinctness of parts, nor disturbance of o 
line. The large retinal vessels are to be carefully noted I 
to size and tortuosity, both of which' points are important foi; 
diagnosis of cause and for prognosis. 

Local causes. — ^(1.) The nerve-fibres undergo atrophy in 
the process of absorption and shrinkage of newly-formed 
connective tissue, after severe neuritis affecting either the , 
disk alone or the whole length of the nerve (see p. 221 
This is known as "atrophy after neuritis," "consecutive" 
" post-papillitic" atrophy, 

(2.) When the disk participates secondarily in inflamm 
tion of the retina or choi'oid it also partici[)atea in the ant 
ceeding atrophy (pp. 1G5, 173, etc.). 

(3.) Atrophy of any part of the optic nerve trunk or ti 
whether from pressure, as by a tumor or by distenbion of thl 



CIBXASES OF THE OPTIC HEBTB. 



227 



third ventricle in hydrocephalus, from injury, or localized 
inflammation, leads to eecondary atropliy, which sootier or 
later becomes evident at the disk. Such cases often show 
the cODdilionB of pure atrophy, wilhont complication, either 
by ndventitious opacity or disturbance of outline, and often 
without change in the retinal vessels. They are not com- 



(4.) The optic nerves are liable to chronic sclerotic 
cbnnges, chronic inflammation of neuroglia (" [larenchyma- 
tous neuritis"), and of the connective-tissue framework 
("interstitial neuritis") ending in atrophy without the 
occurrence of papillitis. The change in these cases appears 
to begin at the disk, but the exact order of evenls is not 
fully known in this large and imporlant group. One or olher 
of these changes is the pathological equivalent of the ap- 
pearances known clinically as "primary" or "progressive" 
atrophy. 

Clirtical aipeeli of atrophy of the dithi. — As in optic neu- 
ritis, so in atrophy and pallor of the disk, there is no invari- 
able relation between the appearance (especially the color) 
of the disk and the patient's sight. A considerable degree 
of pallor, which it may be impossible to distinguish from true 
atrophy, is sometimes seen with excellent central vision (p. 
222), though usually accompanied by some defect of the visual 
fleld. Again, it is often the case that the disks will look just 
alike, although the sight is much better in one eye than the 
other. 

Patients with atrophy of the disk come to us because they 
cannot see well or are completely amaurotic. There are 
usually no other local symptoms except such as are furnished 
by the pupils, and in this respect cases of double optic atro- 
phy present many variations. In post-papillitlc atrophy the 
pupils are generally partly dilated and sluggish or motionleus ; 
in most cafes of primary progressive atrophy they ore of 
ordinary nzu, or actually smaller than usual, and act very 



228 DISEASES OF TOE OPTIO NBRVB, 

imperfectly. Wben only one eye is affected, the other bein 
quite healthy, thu pupil of the amaurotic eye may be a little I 
larger than its fellow, and is found to act only in a890(M»"l 
tion witli it (p. 26). 

The visual lield, in cases of atrophy, is generally * 
traded, or shows irregular invasions or sector-like defects^* 
Color-blindness ia a marked symptom in nearly all cases o 
atrophy, but is not always proportionate ti 
being in some much greater and in otlie 
the acuteuess of vision would lead us 1 
Amblyopia). Green is the color lost so 
cases, and red next, bat in this respect v 
eionally observed. 

A. Cases in which both eyes are affected may be convf 
niently classified as follows in regard to diagnosis and pro 



o the loss of Tision, I 
i much less Ihaa 9 

pe.t iD ne»,l; . 



(1.) If the atrophic changes point decidedly to previo 
papillitis (p. 221) we may aay that sight will certainly not^ 
improve ; if the case is recent it may for a time get y 
The case must, of course, be investigated most carefulljr a 
to the cause of the neuritis. 

(2.) Whenever, with atrophy of the disk, the retaiU 
arteries are much shrunken, whether neuritis or relinlt^ 
have occurred or not, the- progaosis is bad (p. 222). 

(3.) The most careful examination leaves it uncerta^ 
whether previous papillitis bave occurred. Still ai 
tive cannot always be distinguislied from primary atroplQ 
(p. 223), inquiry should be made for previous symptoms 4 
intracranial disease. But in a large number o( the c 
which present no ophthalmoscopic evidences of previoi 
papillitis, the history will also be quite negative an to ix 
bral symptoms ; and these will, for the most part, tall i 
the two following groups. 

(4.) Cases in whicli there arc symptoms of cliroi 
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of llie Bpiiiiil cord, ueimlly of locomotor ntHX_y; or, much 
more rarely, symptoms of general paralysis. 

(o.) Cases in which no spinal symptoms can be made out 
anil no cause assigned for th« atrophy; [liese form a ma- 
jority of all tlin ivises of jirogresaive atrophy that come under 



i 



The sclerosis leatiing 10 atrophy of the disks in locomotor 
ataxy lias been held to come on at a com para tiveiy late 
stage of the disease, when well-mArked spinal symptoms have 
appeared. In such cases the optic atrophy alwa}'^ becomes 
symmetrical, though it generally begins some months sooner 
in one eye tlian in the other ; it always progresses, though 
sometimes very slon-ly, to complete or all but absolute blind- 
ness ; and the disks are u:tually characterized by a uniformly 
opaque, gray-white color, the lamina cribrosa being con- 
cealed, although nciilier the central vessels nor the disk 
margin are obscured in the least. The central vessels are 
often not materially lessened in size, even when the patient 
ii! quite blind. 

Numerous cases of progressive atrophy are seen which 
agree in every respect with the above, but where no signs of 
Hpinal-cord disease are present, even though the patient has 
been long blind. It is now known tliat in many of these 
[latienie ataxic symptoms come on sooner or later, and it is 
in the highest degree probable that could the cases he fol- 
lowed up for a BuHicient number of years this result would 
be ibund to be the rule. Indeed, preataxic optic atrophy is 
now a recognized method of onset of the disease ; and though 
our information is incomplete, and we do not yet know in 
what proportion of cases of optic atrophy the eye-disease 
remains uncomplicated, enough is known to justify the asser- 
tion that the optic atrophy of ataxy is very often an early, 
and seldom a late, symptom of the dist^ase. Cases of this 
class (-'i) are far commoner in men than in women. 

In making the prognosis of cases of slowly progreMiv* 
SO 
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iiiKOin[rfKat«d amUvr^ia or unaoro^ie, viih a 
air -pYij of di>k«, special allenlion is to be p*id to wbelbfr 
or not the failure tias erncfaronoiiF, and wlteiber it i* now 
equal in lh« two eres (conifiare p. 232). The ewHBi— tjow 
of the field of virion in earlj cases is also of mneb import' 
ance, iboogh more difficult to make : peripheral coDiraettoB, 
aa diatiagaiBhed from central defecU is a bad sign. Caaes 
of gradual uncoinplicaled failure of eight, in which the svinp- 
loinit have from iJie beginning been equallr sjDimelrical. will 
generally be found to hIiow but flight aln^bic changes 
proportion to the defect of sight, and their coneideiutioii 
best deferred to the subject of amblvopia. 



Ii alrophy of ihe disk, in a 
jorily of cases indicates former embolism of the ct 
artery (p. 184), or some transient local aflecuon of the 
nerve (pp. 224 and 231). The tatter cases are often ac 
panied bj severe, localized headache or neuralgia. But 
cases of progressive atrophy, accompaDying or preceding 
spinal disease, a very long interval occasionally separates 
onset of the disease in the two eyes, and we mayse< 
before the commencement of disease in the second. 

AMBLTOPIA. 

Tbe term means dulness of sight, but its use is 
restricted to cases of defective sight, short of blindness, 
which the visible changes are disproportionately slight. The 
word amaurosis \a used for more advanced cases of the same 
kind, coraplele blindness without apparent cause. These 
terms are essentially clinical ones, aa distinguished from 
papillitis and atrophy, which imply easily recognized patho- 
logical changes in the disk. The amblyopia may depend 
n difease in the retina, or in any part of the optic nerve 
or tract, or in the optic centres ; and it may be a temporary 
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or a permanent condition. In the investigution it is always 
moat important to dislinguish single from symmetrical canes. 

Two groups of unsynimetrical amblyopia may be con- 
aiiiered first, because tbey are common, and negatively 
important. 

(1.) Amblyopia from tuppreiii'oa of th imat/e in one eye 
in cases of sriuint. A squinting person, in order to avoid 
tlie difiicultiei) atlending double vision, suppresses the con- 
flcioueness of llie image lormed in Ihe squinting eye. If this 
suppression is eontioued tlie sensorium piirmanently loses the 
power of perceiving images in this eye, and we say that (lie 
eye becomes amblyopic when we ouglit to Kiy that lliti corre- . 
sponding centre lof«a perception. It is seldom worth while 
to treat this defect, although oft-repeated separate practice of 
the 6(|uiniing eye, the sound eye being closed, leads to some 
improvement of sight. Sight generally remains best In (he 
tem|)oral part of the field in this amblyopia. The suppres- 
sion is much more easily effected by souie persons than olliera, 
and early in lile than in later years; hence, children who 
have e<tuintcd constantly sinee an early age often do not 
liave diplopia, while in adults diplopia often continues for a 
very long time. When the suppression is temporary, even 
though often repeattjd, as in cases of alternating and of 
periodic squint in hyper me tropia, no liarm results 

(2.) Amblyopia from defective retinal images. Incases 
of high hypermelropia or astigmatism, when clear images 
have never been formed, the correction of the optical defect 
by glasses at the earliest practicable age fails in a large 
number of cases, at any rai« for a time, to give full acutenesa 
of sight. The defect is presumably due chiefly to want of 
education in the appreciation of clear images. Probably the 
same eicplanaiion applies to the numerous cases in which, 
with anisometropia, the sight of the more ametropic (p. 249) 
eye even when corrected by the proper glasses remains i 
feciive, although no squint have ever existed ; and in so 
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degree st least lo the defect so ofien observed nfter perfectly ■ 
Bucceesful operations for iDfantile and lamellar calantct, 
When discovered lale in life such defect is seldom altered 
by correcting the optical error, but in children the eight im- 
proves n'ben the suitable glasses are constantly worn. 

In cases of amblyopia not belonging to eitlier of these 
cutegories a delinite history of onset can generally be elicited^ 
Two principal divisions may be formed according as the de- 
fect is single or double. In regard to the former we must 
remember that it is very eonimon for defect or even total 
blindness of one eye to remain unnoticed for a long time, 
even many years, until accideninlly discovered by closing i 
the good eye. In such cases the jiatient is often alarmed 
and naturally believes, until undeceived, that the failui 



(3.) Cases of recent failure of one eye wi.h little or 
visible change occur, but are rare. They are generally Sf 
in young adults ; the onset is often ratlier rapid, and accom- 
panied by neuralgic ^wiins in the same side of the head. 
There may be pain in moving the eye or tenderness when 
it is pressed back into the orbit. Sight may be very defec- 
tive, especially at the centre of the held. There are usually 
slight differences between the two disks, that of the affected i 
eye being often hazy and congested. The attack is often 
attributed lo exposure lo cold. The majority of these cases 
recover under the use of blisters and iodide of potassium, 
but I believe that in a certain number the defect is perma- 
nent, and that the disk becomes atrophied. A slight and I 
transient peripheral neuritis near the eye supplies the moat 
likely explanation, and these cases may perhaps be analogous i 
(o peripheral paralysis of the facial nerve (p. 225). 

(4.) Much commoner is a progressive and equal failure of 
Biglit in both eyes, amounting in a few weeks or months to 
great defect (14, 16, or 20 Jaeger), with no other local i 
symptoms except perhaps a little fronlal headache, but ofttut 
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witli genenil want of tone, nervounness, and loss of sleep and 
appetiiu. The ophibalmoscopic cliungea are never pro- 
nounced, and sometimes quite ubsenl. At an early period 
the disk is often decidedly congested, and, together with the 
surrounding retina, slightly swollen and hazy, but all these 
changes are so ill-marked that competent observers mny give 
diflerent uccounts of the eiime cusc. Later the aide of the 
Jt»k next ibe yellow sjiot hecomes pale, and later slill, in bad 
coses, the ^mllur extends lu the whole papilla, and the diag- 
nosis of incomplete atrophy is given. The defect of sight is 
usually greatest in bright light, being le^ ap^iarcnt early in 
the moriitng and towards evening. The pupils are Dornial 
in all respects, or at most rather sluggish. The defect is 
limited to, or at least is greatest at, the central part of the 
field (causing a central scotoma), or more strictly occupies 
an oval patch extending from the fixation point (correspond- 
ing (o the yellow spot) outwards to the blind spot (correa- 
ponding to the optic disk), and there is always a correspond- 
ingly defective perception of the central colors, green and 
red. These points may be detected accurately by the peri- 
meter, and, indeed, in many cases no color defect is apparent 
if the patient be tested with large masses of color. Often 
the patient will, by his statemenlei, give us a clue to the 
eliaracler of the defect by saying ihut he mistakes sovereigns 
for shillings, that he cannot see the middle of tlje face of the 
person he looks al, or that people's faces look pale. The 
periphery of the field being good, no difficulty is experienced 
in going riboui, (lie large surrounding objects being visible ; 
hence the patient's manner differs fmm that of one with pro- 
gressive atrophy, who finds difficulty in walking about, &c., 
because his visual field is coninLcte<l at the periphery (p. 230). 
The patients are, almost without exception, males, and al- 
most always at or beyond middle life. With very rare ex- 
ceptions they are all smokers, and have smoked for many 
yean, and a large number are olsu intemperate in aluoliol. 

Hi* d 



The esceptions occur chiffly in a very few pal 
whom a similai' kind of amblyopia is hereditary, is liable lo I 
affect the female as well as the male members, and some- j 
timee comes on much earlier in life. The causation of this ] 
digease is uhsciire. 

In the common ca^a nil are agreed that tobacco Iiah a I 
large share in the cauenlicin, and in the opinion of an in- 
creasing number of ohfiervers it is the sole exciting cause. 
The share lo be udributed directly to alcohol, and to the 
various causes of general exhaustion, such as anxiety, under- 
feeding, and general dissipation, cannot be considered settled | 
so long as many competent observers hold that the dise 
may be brought on by such inliuences collectively without < 
the influence of tobacco. My own opinion, based on tba | 
examination of a. considerable number of cases, is that tobacco ] 
is the essential agent, nnd that the disuse or diminished nso 
of tobacco is the one essential measure of treatment. It is 
important to remember that the disease may come on either) 
when the quantity or strength of the tobacco is increased, or I 
when the general health fails and a quantity which was foi^ 
merly well borne becomes excessive. Hence, excepting tbe j 
rare form above mentioned, the cases in this group may corv [ 
rectly be named " Tobacco Amblyopia." 

The prognosis ix good if the case come to treatment early, 
and if the failure have been comparatively quick. ]n such 
cases really perfect recovery may occur ( and an improvenient j 
BO striking that the patient eonsidera his recovery perfect ia 4 
the ride. In the more chronic cases, or cases where already I 
the whole disk is pale, a moderate improvement, or e' 
arrest of progress is ail we can es[>ect. If smoking be per- 
sisted in no improvement lakes place, and the amblyopia in- 
creases up to a certain point, but complete blindness very 
seldom if ever occurs. In the treatment disuse of tobacco is 
the one essential. If the man drinks loo much, he should, 
of course, lessen the amount. It is customary ti 
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moderate doses of mix vomicn. or to inject strychnia siibcu- 
laneDualyforacnnMcIi^nible perioil. but whelhe^r nny medicine 
acts otherwise than indirectly, by improving the general 
tone, h quite doabtful. The pathology of the diaeaBe is ob- 
scure, but it is believed to depend on a mild and chronic 
inflammalory affection of ihe ocular end of the optic nerve. 

Cases of double and equal amblyopia with little or no 
ophthalmoscopic change are occasionally seen, in which there 
is no reason to suspect tobacco, alcohol, intracranial disease, 
nor inheritance. These are always obscure and difficult 



Malingering Patients now and then pretend defect or 

blindness of one or both eyes, or exaggerate an existing 
defect; or, again, sometimes secretly use atropine to paralyze 
the accommodation. Tn monl <;afies the imposture is evident 
from other circumstances, but sometimes great difficulty is 
found in delecting it. 

The pretended defect of sight is usually confined to one 
eye. If the patient is in reality using both eyes, a prism 
held before one (by preference the " blind" one) will produce 
double vision ; a prism of 6° or 8°, held base upwards or 
downwards, is best (p. 34). Another test, when only mode- 
rate defect is asaened, is to try the eye with various weak 
glasses, and note whether the replies arc consistent ; very 
probably a Hut glass or a weak concave will be said to " im- 
prove" or "magnify" very much. Again, atropine may be 
put into the sound eye, and when it has fully acted the 
patient be asked to read small print with both eyes ; if he 
reads easily the imposture is clear, for he must be reading 
with the so-called " blind" eye. If absolute blindness of one 
be asserted the stale of the pupil will be of much help (un- 
less the patient have used atropine) ; if it acts independently 
of ilB fellow, and freely, the retina and nerve cannot be 
very defective (p, 2fi). 

Asserted defect of both eyes is more difficult to expose, 
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and in'leed, it may hn imjiossilile to absolutely convict tlial 
fiatient if lie is inttlligBfit iind has had aecesa to means oTv 
intbrmalion. Tim Hiate of the pupil?, of the visual fielda, I 
and of eolor perception, are the most reliable tests. 
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A. FORTUM 

56—59. 

The following may here be added. 

Naws may occur on the eyelids, and 
junctiva, both of the lids and eyeball, 
degenerate and become partly cystic. 

Dermoid tumors (cyitic) are not uncommon, being gene- 
rally situated at the outer end of the eyebrow, much mora 
rarely near the inner caiitliua. They lie beneath the orbicn- 
laris, the subjacent bone being sometimes HuperSuially hol> 
lowed, and differ from rebaeeous cysts by their greater depth 
and by the absence of adhesion to the skin. They often 
grow faster tlian the surrounding parts, and may then need 
extirpation, the [liin cyst wall being carefully and completely 
removed through an incision parallel with and situated in 
the eyebrow. They contain, besides sebaceous matter, eoma 
short hairs. 

A small marffinal jUiky wart is sometimes seen on the frea 
border of the lid. It is red, moist, and attached by a broad 
pedicle, and moulded both against the border of the lid and 
against the cornea. It is not definitely papillary, and some- 
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i to arise from ihe orifice of a meihoiiiian cnnal. 
1 is best snipped off. 



Cauli'flote&r warli, nxactly like tlioae on llie glans peni?, 
are aomelimes seen on the ocular and palpebral conjuncliva 
and camnclt!. They have narrow pedicles, and the body 
of the warl is flattened by pressure like a cock's-ciimb. 
They sbould.be snipped olT, but fresh ones are apt to spring 
up. 

Lupi/i of the conjitncHva is generally accompanied by 
lupus of the skin, and sometimes of Ihe oral mucous mem- 
brane. The conjunctiva is thickened, irregularly tubercular, 
and very vasiuiar. The disease very seldom allack!! the 
ocular conjunctiva, and is usually confined lo a jiarl of one 
eyelid. It is much benefited by repealed carefully localized 
cauterizations with pnre nitrate of silver or the actual cautery. 

The eyelid is now and then the seat of diffused gum- 
matous inflammation in the tertiary stage of syphilis. The 
tarsus is especially affected, and its infiltration gives rise to 
a hard, indolent swelling of the whole lid. 

Chancres and tertiary syphilitic ulcere on the lids have 
been referred lo at p. .^9. 

Pinguecula is a little spot of }-ellowieh color, looking like 
adipose tissue in the conjunctiva, close to the inner or outer 
edge of the cornea. It consisla of thickened conjunctiva 
and subconjunctival tissue, and contains no fat. It is com- 
monest in old people, and in those whose eyes are much 
exposed to local irritants. It is sometimes a cause of appre- 
hension lo its possessor, but is not in reality of the slightest 
consequence. 

Pteri/gium iaa triangular patch of thickened conjuncliva, 
gduetutiy placed in tliu palpebral fissure, its apex puiatin;^ 
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towards, or encroaching iijion, the cornea. Pterygia \ 
much in tliickneas, vascularity, and size. The diseaae i 
be distinguished from opncity of the cornea following ulcer- 
ation, and from thci c;icatriclii1 band? (symblepharon) which 
oftc^n form between lid and globe alter burns or wounds of 
the conjunctiva. Pterygium is rare in English practice, 
being Heldoni seen except in those who have at eome time 
lived in hot countries. It ie often progressive. The bust- 
treatment is to dissect it up from its apex and tranaplant it 
into a cleft in the conjunctiva below the cornea ; this is mom 
effectual than excision or ligature. 



I walls and clear watetjf 
:ular conjunctin 
s they are elong- 
)ed by distension 



Oj/td of minute size with thin 
contents are not uncommonly see 
near the inner or outer canthus; 
aled and beaded. Thi-y are probably foi 
of the valved lymphatic trunks running froti 
liood of the cornea towards the canthi. 

Dermoid tumors {iolid) of the nyebatl are much e 
than (he cystic dermoids of the eyebrow (p. 236). 
are whitish, smooth, hemispherical and firm, and generatly'l 
placed in the palpebral hsi^ure. They may be wholly o 
conjunctiva and movable, or partly on the cornea and lixed.,1 
The}' are solid, and hairs may grow from their surface. Thef I 
are often combined with other congenital anomalies of tits- 1 
eye or lids. When seated on the cornea they canDOt b«J 
entirely removed. 

In some cases of epitdrrilis, quite a considerable swelling: 1 
may form, and be mistaken for a tumor (se 



Malignant Iximors arise much less commonly on the front'V 
of the eye than in the choroid or retina. They may ti 
either epithelial or sarcomatous. An injury is often BUto^fl 
to be the cause of the growth. 

Epitlielioma may begin on the ocular coiijuuclivni Jo whiii 
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! movable, or at the sclero- corneal jkinctioii, 
when it qukkly encroncheson the cornea, infiltratea iie auper- 
ficinl layers and becomes fixed, ll may he pigmented. 
When 8uch a growth is not seen until late it will perhaps be 
as large as a walnut, cover, or surround the cornea, and 
present a papillary or lobulaled suHsce, and the glands in 
front of the ear may be enlai^ed. 

Sarcoma in this region may be either pale or pigmented. 
It generally arises at the sclern-comeal junction, and when 
small the conjnnctiva is traceable over il. Bui in advanced 
cases it may be impossible from the clinical features, to 
diagnose the nature of a tumor in this part. 

Movable tumors (epithelioma) not involving the cornea 
mny be cut off, but are very likely lo recur ; and recurrence 
is still more likely in the ca^e of gruwlha fixed lo the cornea 
or sclerotic. Removal of the eyeball at an early date, espe< 
cially in the cose of sarcomata, is the best course in the 
majority of cases. 

The lachrymal sac is Homelimes the seal of morbid growths, 
which may be at first mistaken for chronic thickened rnuco^ 
cete (p. 63). 

Fibro-fatly growth, in the form of a yellowish, lobulated, 
or tongue-like protrusion from between the lid and the 
globe, is rather a ctiHoaiiy than of much importance. It 
generally lies in front of the lachrymal ginnd. It is believed 
to be congenital, but is apt in allcr-lif'e lo grow more in 
proportion than the surrounding parts. 

Cyttie tnmoTi may be met with beneath ihe palpebral 
conjunctiva. Some are caused by occlusion and disten- 
sion of a duct of the lachrymal gland (p. Gl), but others 
cannot be so explained {tee Nievus). Fibrous, and even 
bony tumors are occasionally seen in the substance of the 
upper lid. perhaps starting from the lorsus; and soft, pedun- 
culated (jiolypoid) growths have been met with in the sulcus 
between lid and glob«. 



^ 



re—Iff alMMrrf My ■B^fc^Mtte 

li M ohviow iIh* Ife Jiin,—ih af ife hk, 

fiMne <if grnwiW n the arUt, 

fcr the MoM ct pw i f t rf fwgcoM:, Maoe Ac Axp |a<»«f i 

wWt ta— 1 be exploTgd. 

A lawv m Um ortiit wmf ktvc 
proji^ orfiiul Iimom or in the bchrrHMl gluwi. i* tW 
'j«l«um, upon or wiihin ibe ejvlaW, (rvm tbc ojAic 
it ma^ ba*c encroached upoa tbe orbit fi 
nnlghboring cavities. Tumora in the orbit «b«> 
inaj' be eilber cjHk or ill-defiD>!d : ibej maj be 
or •r>liil, and either moTable or fixed hy bratul 
to ih« wall of the cavity. Sight is ven- o^eD 
dtvlrajTRd in th« corrKapondinK ere by ptvs^ure 
nnrvc, or by itn im|>l>eation in the nrbiisl grovrth {lee 
loirBOcular Tumors, p. 24(>). 

(1.) Diitennlon of the frontal nnuM by retained 
cBU*p« a well-marked, fixed, usually very ehronic gi 
not adherent to the akin, hi the upper-inner angU 
orbit. At firsl il i» bnny, liul when advanced it Hocti 
i(« cnume is usually slow, but u^utt; suppuration may 
vntie, itnd tlie swelling may be then mistaken Tor a lachrymal 
nWoH (p. 64). Thtre Ib generelly a history of injuiy. 
The nim of treulmHul is to re-establish a permanent opening 
between tlxi floor of the sinus and the nose. The most 
prominent part of the swelling is freely opened ; a finger is 
pasMid up the iiokiHI, and the floor of the distended sinus 
pitrlbnitfd iin llii" linger hy a troctir inlroduued from abovi 
through the ini^ii>ioii. A thick aeton or smalt drainsge-tnbe 




i 
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is then passed through (he hole bo made and brought out at 
the nostril ; it must be worn for several weeks or months. 

(2.) Ivory exosta»es sometimes grow from the walls of the 
same sinus or from neighboring jiarts, beginning comiNLni- 
tively early in life, increasing very slowly and causing ah- 
sorption of some portions of their containing walls. In 
thinking of removing these tumors the serious danger of 
fmcturing the cranial walls of t.lieir containing cavity, and 
wounding the dura mater, must be taken into account. 

(3.) Tumors encroaching on one or botli orbits from the 
base of the skull, the antrum, the nasal cavity, or the tem- 
poral fossa generally admit of correct diagnosis, but their 
treatment does not belong to the ophthalmic surgeon. The 
suspicion of tumor on the inner or lower wall of the orbit 
should always lead the ophthalmic surgeon to an examination 
of the palate, pliarynx, and teeth, of the permeability of 
each nostril, of the functions of the cranial nerves, of tbe 
state of the glands behind the jaw on both sides, and to an 
inquiry as to epistaxis or discbarge from the nose. 

(4.) Pahating and fiuetuating tumorn of the orbit and 
catet of pToptoMit with puhntion may be due to : — (n.) True 
aneurism of the ophtlialmic artery or one of its branches 
(but this is very ran':), (h.) False aneurism from rupture of 
an artery (or rarely of a true aneurism). Most of these 
cases are the result of injury to the head or orbit; they vary 
much in the rapidity of onset of tbe symptoms and the pres- 
ence or absence of inflammatoi^ chanj^es in the skin and 
conjunctiva, (c.) In some cases presenting all the symp- 
toms of aneurismal tumor of the orbit, post-mortem exami- 
nation has disclosed only some cause of compression of the 
ophthalmic vein ut its exit from the cavity, e. g,, by an aneu- 
rism of the internal carotid or phlebitis of the cavernous 
sinus, (rf.) Pulsating and erectile tumors well-defined and 
easily separable have also been met with. 
31 
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The difficalty of diagnosis in cases or orbital pulsa 
tumors is thus Tery gruat. In examining a case v 
note the effect of: — (1) compression of the common carotid 
on the same aide ; (2) steady pressure on the eyeball through 
the closed lids, whether on removing the pressure the former 
stale is slowly or quickly reproduced ; (3) the seat of great- 
est pulsation, whether the pulsation is strong or weuk, the 
effect of posture, the presence of a bruit heard by the sletlio- 
Hcope or at a distance through the air, and the character of 
any sound heard by the patient in his own head ; (4) pain 
and inflammatory sym|itom8 and history of injury; pain is 
often severe in rases of traumatic aneurism with extravasa- 
tion and orbilal inflammation. 

Ligature of the common carotid has been practised with 
good results in a considerable number of cases of pulsating 
orbital tumor; but the Ireatment of these cases does not 
belong to the ophthalmic stirgcon. 

(.5.) A tumor which fluctuates freely, does not pulsate, is 
free from inflammalory symptoms, and not connected with 
the frontal sinus, may be a chronic orbital abscess (see also 
p. 61), a hydatid, or a cyat containing bloody or other fluid 
and of uncertain origin. An exploratory puncture should 
be made after sufficientiy watching the case, and the further 
treatment must be conditional. Perfectly clear, thin fluid 
probably indicates hydatid, and in this case the swelling is 
likely to return after puncture and the cysts to need removal 
through a freer opening. The echinococcus hydatid (the 
only large one infesting man) often contains daiighler-cysts, 
some of which escape puncture. Suppuration may lake 
place around any hydatid. 



(G.) Examination leads to the diagnosis of a solid tumor 
limited to the orbit. We have next lo determine, if possiblt^, 
in what part of the cavity the growth began, whether in the 
eyeball or optic nerye, or in Bome of the surrounding tisaueg. 
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ilmoculur 
•nd gl..- 



We therefore examine the globe for sym 
tumor, particularly detacbment of retini 
coma (p. 246). 

Solid growths independent of the eyeball may ari^e (a) 
from the perioitertm ; these are firmly allauhed by a broad 
bane, are generally malignant, and Heldom admit of success- 
ful removal, (i) The lachrymal gland is the seat of rnrious 
morbid growths, including carcinoma {compare p. 61) ; the 
diagnosis is ofleii easy, xtnce the chief portion of the growth 
will be in the {lositiun of the gland, and a large part of it 
can be explored by the finger. Although such a growth is 
often attached firmly to the orbital wall, its [wsition, lobu- 
lated outline, and well -defined boundary will often lead to a 
correct conclusion. Tumors of the lachrymal gland should 
always tie removed if they are increasing ; for we can never 
feel sure that they are innuceni. (c) Solid tumors origin- 
)mo of the sotter orbital tissues, especially the form 
. cylindroma, or plesiform Earcoma, occur mon^ 
(f^) Tumors of the optic nerve are rare ; they have 
tally been extirpated without removing the globe; 
they usually cause blindness and neuro-retinilis, but no abso- 
lutely pathognomonic symptoms. 

When the orbital tumor is found during operation to be 
adherent to ihi: wall or to infiltrate the tissues around it, 
chloride of zinc pitste should be applied on stripe of lint, either 
at once, or the day after the operation, when oozing has 
ceased and suppuration has not yet begun. If the periosteum 
is affected it is to be strip{>ed olTand the |)aate applied to the 
bare bone. Hemorrhage from the apex of the orbit, after 
removal of the globe and tumor, can always be controlled by 
perchloride of iron and a firm compress. 

lu every cose of siis|jected primary orbital tumor (unless 
the growth be quite clearly limited to the lachrymal gland), 
ibe (juestion of syphilis must be vt-ry uurduUy gone into. 



known ; 
rarely. 




iB of infancy or early 



By far the commonest forms a 
sarcoma of the clioroid. 

Glioma oftht retina is always a d 
childhood, the patients being generally under two yeai 
when first brought for trealment ; it may, however, be present 
at birth, and may begin as lale as the eleventh or tnelfth 
year. It is a very soft small round-celled growth I'roiQ tbe 
gmnnle layers of the retina, and either grown outwards 
causing detachment of the retina, or inwards iuto thevitreoun; 
often several, more or less separale, lobules are present. It 
runs a comparatively quick coui-se, tilling the eyeball in a few 
months, spreading by contact to the choroid, and thence to 
the sclerotic and orbit. Ii has an ei!|jecially great tendency 
to travel back along the optic nerve to the brain; it may 
cause secondary deposits, in the brain and in the scalp, and 
more rarely in distant parts. If the eye be removed 
before either the optic nerve or the orbital tissues are infil- 
trated, the cure is radical, but in the more numerous caries, 
where the patient is not seen till what nuiy be called, clini- 
cally, the second stage (see below), a fatal return occurs in 
the orbit or within the skull. Glioma sometimes occum in 
both eyes one after the otber, and in several children of Ibe 
same parents. 

The earliest symptom is a shining whitish appearance deep 
in the eye, and the child's mother then soon linds that the 
eye is blind. As neither pain nor redness is present the 
ease is often not brought for advice until several months alter 
this discovery is made. When the eye begins to protrude, or 
becomes red and painful, the child is hruuglit. In this (lite 
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seconcl) elage there is generally eome congestion of the scleral 
vessele, and a wliite, pink, or yeliowish reflection from behind 
the lenE (tvhicli remains clear), Bome sleaminessof the cornea, 
dilatation of the pupil and increase of tension ; and there 
may be enlargcinBnt or prominence of the eyeball. On focal 
examination some rcBSelB can generally be seen on the whit- 
ish background, and wliite specks of calcareous degeneration 
are sometimes present. 

Cases are not very uncommon in young children, in which 
the above appearnnces are closely simulated by inflammatory 
changes in the vitreous, often with delacliment of the retina, 
and the diflerentittl diagnosis is sometimes impossible. The 
presence of iritic adhesions, the history of a definite inflam- 
mul«ry attack preceding the white or yellow appearance in 
tbe pupil, and ihe fact that tbu tension is normal or subnor- 
mal are the points in which these cases differ most from 
glioma ; but when there is any doiilil the eye should be ex- 

Sarcoma of the choroid (including the ciliary body) is a 
growth of late or middle life, being rarely seen below the 
age of 35. The majority of these tumors are pigmented 
(melanotic), some being quite black, others colored to difier- 
ent degrees in dilferent parts, a few are quite free from 
pigment. Some are spin die- celled or mixed, others composed 
of round cells; some are truly alveolar, but in many 
specimens there is very little connective-tissue stroma, and 
no very defined arran^ment of the cells. These tumors are 
moderately firm but friable ; some are very vascular, and 
hemorrhages ol'ien occur. The tumor generally grows from 
a broad base, and forms a well-defined rounded prominence, 
pushing the retina before! it ; and hemorrhage or fluid effusion 
generally takes place round the base of tlie growth, so that 
the retinal delachnienl is usually much more extensive than 
the tumor. These rumors often grow slowly so long as they 
are wholly contained within the eye) two, three, or more 
•21* 
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years may pass before ihe growili passes out of the eye and 
invadf^ (lie orbit. Tboiigh tliis does not usually occur till 
the globe is filled to distension by llie growtb, it may hapjien 
much earlier, the cells passing out along Ihe sheaths of the 
perfoi-atin^ bloodvessels, and producing large extraocular 
growths, while the intraocular primary tumor is slill quite 
email. The lymphatic glands do not enlarge, but there is 
great danger of secondary growths in distant organs and 
tissues, especially the liver, and this risk is not entirely 
absent even when the eye tumor is quite small. Hence early 
removal ia of the utmost importance, and a good, though not 
too confident, prgonosis may be given when the optic nerve 
and tissues of the orbit show no signs of disease 

Symptoms attd course If the case is seen early, when 

defect of sight is the only syniplom, the tumor can often be 
seen and recognized by its well-defined rounded outline, some 
folds of detached retina often being visible near it. There 
will seldom be either pain or redness, and the pupil, cornea, 
and eye-tension may be quite natural. But sooner or later 
the tumor in its growth sets up symptoms of acute or sub- 
acute glaucoma with much pain, and causes secondary cata- 
ract, and it is now that relief is usually sought (second stage). 
Unless some part of the tumor happen to be visible outside 
the sclerotic or project into the anterior chamber, a positive 
diagnosis cannot now be given on account of the opacity of 
the lens, although by exclusion we may often arrive at great 
probability. If the eye be left ulone, or iridectomy be 
performed, glaucomatous attacks and pain will recur and the 
eye will either enlarge and gradually be disorganized by the 
increasing growth, which will then quickly fill the orbit and 
fungale, or a deceptive period of quiet may follow, and per- 
haps even some shrinking and reduction of tension may 
■, after which the growth will make a fresh start and 
become apparent. It is chiefly in very old patients that this 
V course is noticed. Sarcoma is especially likely t 
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in eyes previctnsly injureil, or in eyes Already shrii 
previous diaeaau. 

Thug it IB apparent iliat in a majority of cases the diagno- 
Hh of choroidal tumor can only be made conjeclurally. Wo 
BUHpect tumor und urg« exi-iaion in llie following cases. (1) 
WLen an eye that has been blind for some months or years 
becomes pitinfiil, congested, and glaucomatous (there being 
no glaucoma of tlie other eye), and particularly if there be 
secouilary cataract. If both be glaucomatous the question of 
tumor will hardly arise, for the cose will then usually be one 
of primary glaucoma. (2) Similar eyes with normal or 
diminished tension are best excised as possibly containing 
tumor. (3) In extensive detachment of retina confined to 
one eye, without histoiy of injury or evidence of myopia, t!ie 
patient should be warned, or the eye excised, according to 
circumstances. The operation of puncturing the sclerotic, 
used in some cases of detachment, has Inlely been proposed 
(Hirscbberg) as a means of distinguishing detachment by 
tumor from separation by fli,id only ; if a tumor were pretteut 
the detachment would not subside. 

In all suspicious cases the cut end of the optic nerve of the 
excised eye should be carefully looked iil. and if it be pig- 
mented or thickened another piece should heal once removed, 
and the orbit searched by the linger for evidence of growth ( 
the surface of the eye should aUo be carefully examined tor 
external growths. When infection of the nerve or orbit 
is suspected chloride of zinc should be applied as already 
directed. 

In a few rare cases tubercular growths of \at^ size occur 
in the choroid. The diagnosis is uncertain till after excision, 
and the treatment differs in no way from that of malignant 
growths. Tlie patient^ are generally young. 

Tumori of Me iVi* are rare. Melanotic as well as unpig- 
mented sarcomata are occasionally met with, and have been 
extirpated by reinoviug the utfecled part through a corneal 
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irly always the 



Ininsplanlalion of epilhelitn 
o the iria through a perforating wound 



of the 



en cystic tumors with thin walls ai'C rormed 
with the ii-if, particularly iti eyes operated un 
for nainnicl. 

Iriiis and keratitis punctata may occnr in the early atiiga 
a of the iris ; and there may for a time be diffi. 
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iritis aucomiiunied by a large nodulu (p. llOj. 



CHAPTER XIX. 

ERKOKS OF REFRACTION AKD ACCOMMODATIOM, 

Whkn the length of the eye is normal and the accomiq 

dation relaxed, the percipient or rod and cone layer of t 
retina is situated exat/tly at the principal focus of the le^ 



system (i, e., of the cornea 
lei raya arc focussed on ihe 
rays umerging from this r 



tiallinc lenn) ; only pa 
and conversely pencils a 
e parallel on leaviqg l] 
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eye (Fig. 4!1}. This, the condition of the ijormnl eye in 
distant vision, ia called emmetropia (Etn.); and the same 
eye ceasea to be emmetropic when accommodating for a n<'Hr 
object. All permanent departures from the condition in 
which the retina lies at the principal focus are known col- 
lectively as ametropia. 

In the normal eye the yellow spot of the retina ia situated 
15 mm. (neglecting Traclions) from the posterior pole of the 
k'ns, and the posterior focal length of the refractive media 
(lens system), measured from a certain point in the anterior 
chamber, is nearly 20 mm. The focal length of the cornea 
ii 31 mm.; that of the lens varies from 43 mm. in Em., to 
33 mm. when the eye is accommodated for n 
The optical centre, or crossing point for the a 
light, practically coincides with the posterior s 
lens, and is, therefore, about 15 mm. from the 
length of the visual axis (a liii 
point close to, but usually a little to the i 



xial rays of 
itrface of the 
retina. Tha 
; the y. s. with a 
' side of, the 
b') is about 23 mm. ; the centre of movement of the e3'e- 
ball is placed Bomcwhal behind the middle of this axis, and 
aUuut 6 mm. behind the portterior surface of the lens. 



In emmetropia rays from any nenr object, e. g., divergi-nt 
roys from 06, Fig. 50, will be focussed behind the retina 
(at ck), becn"se every conjugate tbcus of u lens is further 

■ The opiie BxiH doe^ nnt quite Doincidti with the ciiual axis or 
tIbukI Hdd, but (laBitea tiom thu oeutre of the coroea through tba 
opliual CHiitrn of tliu eye to a point lying butwoen the y, ». and o. d. 
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from it than its principal fbcua. Reaching the retina before 
focussing, such myR will form a blurred image, and the o 
ject Ob will therefore be seen dimly. But by using accommo- 
dation the convexity of the cryetalline lena can be increased 
anil its focal length shortened, *o as (o make the conjugate 
focus of Ob coincide exactly with the retina (cp, Fig. 51). 



"Under this condition the object Ob will be clearly seen, 
whilst ut the same Lime the image of a distant object, which 
in the emmetropic state was formed on the retina, will now 
lie JD front of it (f, Fig. 51), and the diulani object will 
appear indistinct. 

Ill Fig. 30, if the retina, instead of being eitualed at p, 
were put back to c f, a clear image would be Ibrmed of an 
object at Ob, without any efforl of accommodation, whilst 
objects farther off would be facussed in front of the retina. 
This state, in which the posterior part of the eyeball is too 
long, so that, with the acco mm Dilation at rest, the retina Ii«:s 
at the conjugate focus of an object at a finite distance, ia 
called Short sight or Myopia (M.). 

In Fig. 52 the inner line at R is the retina, and f the 
principal focus of the lens system. Pencils of rays emerging 
from B will, on leaving the eye, be convergent, and meeting 
at the conjugate focus k' will form a clear image iu the air. 
Conversely, an ohject at r' will form a clear image on the 
retina (h). The image of every object at a greater distance 
■ ban r' will be formed more or less in front of H, and every 
Buch object must, Iherelore, be seen indistinctly. By exert- 
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lal eye (. 



■ than k' will be 
ompare Figs. 50 



ing iicpommoiiation, do 
aeen clearly, just ue ii 
and 51 ; see p. 30). 

The furlhent distance of distinct vision, whether in myopia 
or other conditions, ia called punctum remotum (r) ; ihe 
nearest point, t'. e., with full action of accoin modal ion, ii 
punelum proximum {p) (p. 30 (13) ). 



In Myopia [lie indislinctness of objects beyond the far 
point (r) is les^seni'd by partly closing the eyelids. This 
habit IB o(\en noticed in short-sighted people who do not 
vear glasses, and from i( ihe word myopia is derived. 

The distance of r (r', Fig, 52), from the eye will, of 
course, depend on the dislance of its conjugate focns R, i. e., 
upon ihe amount of elongation of the eye. The greater thin 
elongation, the greater the dislance of R from the crystalline 
lens, the less will be the distance oF ils conjugate focns r' 
(:= r), ihe higher will be the myopia, imd the greater the 
indialinetnesa of distant objects. If the elongation of the 
K very slight, R nearly coinciding with F, r' {:^= r) will 
he at a much greater dislance, and distant objects will be less 
indistinct. The relinnl image formed in a myopic eye is 
larger than that of the same object formed in a normal eye 
t the same dislance, and so a myopic person can diH- 
inguish smaller objects at the same dislance than one with 
normal eyes. 

Symptomt of myopia In low degrees the patient com- 
plains that he cannot see distant objects >o well as olher 
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people ; in moderate iind high degi 
rathLT tliat he can only see distinctly 
very close, for objects a few feet off , 



Buch patients neglect tli 
find tliat distant eight 
twelve years of age, that 
then, and that the defect 
come stationary. 

In many oases, no other 
tain number complications 
tolerance of briglit light, t 
closed lids and frowning 
of the eyes ' 



On inquiry we shall genemHlH 
good till from about ei^lit 
baa been getting shorter a 



mpl« 



ade ; bnt. i 



There is often in- 

cause for the half- 

:pression so often no.ticed. Aching 

id Irouhleaotne symptor 



fiv^quently shows that the myopia is increasing ; it is often 
brought on and always mndr: worse by over use of the eyes, 
but sometimes is very troublesome when quite at rest, and 
even in bed at night. One or both inlernul recti frequently 
become weakened in myopia, so that convergence of the 
optic axes for near vision becomes difficult, lainful, or im- 
possible, and various degrees of divergent strabismus result ; 
this occurs oftenest, but by no meiins only, in the higher iv*^ 
grees of M., where r is so near that binocular vision involve 
B strong eHbrt of convergence. Double vision is often c 
plained of when this " muscular asthenopia" or" inaufficienojg 
of the internal recti" is slight or only occasional, but it 
dom present when a constant divergent squint has bec 
established. The lower degrees of M. are sometimes accc 
panied by excessive but involuntary contraction of the citiu 
muscle (" spaum of accommodation") by which IVl. is apj 
parentlyincreased,and the habitual approximation of objecla 
which thus becomes nccessury is one cause of still furttn 
elongation of the eye and increase of the structural , 
Floating sjiccks (^inusrte volitaiiles) are especially comm 
and troublesome in myopin 



Ohjecth-e lifftis and complii^alions In higli degrees of 

M. llie sclerotic is enlarged in all directions (Fig. 53), the 
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eye often looks too prominent or too large, and its move- 
menis are somewliat impeded. But tlie npjiarent promini-nce 
and size of the eye depend on too niuny other fuctora to be 
BaTely relied upon us guides to the diagnosis of myopia 
(p. 21). 

The existence of myopia is made certain by the opthalmo- 
Bcope in three different ways. (1) By direct examination 
(p. 47 (2.) ), the image of tlie fundus formed in the air 
(Fig. d2} is clearly visible to the observer, provided he is 
not nearer to it than his own neArpoint,^. It is an inverted 
image and magnified, the enlargement being greater the 
further it is formed from the patient's eye, t, e,, the lower 
the myopia. For very low degrees this test is not easy to 
we, because of the great distance (3' or i' e. ff.), that must 
intervene between observer and patient. It is easily applied, 
however, if the image be not more ihau about 18" ir. front 
of the patient. When with the' mirror alone, some of the 
retinal vessels or a part of the disk are clearly seen a( a dia- 
tance of 2' or leas from the patient, the image is known to 
be inverted and the eye therefore myopic, if when the ob- 
server slightly moves hie lieud from side to side the image 
BcemB to move in the opposite direction. The formation ot 
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thla image mny he atiidied by looking through a conve 
at an object ))l8ced a little beyond its principal focus; at a 
certain distance from the lens a clear inverted image of the 
object will be seen, which when the observer's head is moved, 
will move in the opposite direction (compare pp. 47 and 
37). 

(2.) Byindirect examination thedisk in M. appears smaller 
than uaual. IT, now, tliB large lens be gradually withdrawn 
from the patient's eye, the disk will aeein to increas 
This test like the former \b lees applicable in low degrees 
of M. 

(3.) By direct exnmination no clear view of the fundutt is 
obtained if the distance between patient and observer be less 
tliau that at which the inverted aerial image (r'. Fig. 52) is 
formed ; and as it' ia necesnarily formed at some distance in 
front of the myopic eye it will be invisible if the observer go 
close to the patient. Hence, if on going close to the patient 
the observer cannot, either by relaxing or using his accom- 
modation (8ee p. 47-9), see any details of the fundus clearly, 
the patient is myopic (ojiacities of the media being, of course, 
excluded). This test is applicable to all degrees of M., but 
the complete voluntary relaxation of accommodation, which 
is necessary for success, requires some practice. The teHts 
(I) and (2) are on the whole most generally useful for be- 
ginners. 

In a large proportion of cases the elongation of the eye 
causes atrophy of the choroid on the side of the optic disk 
next to the yellow sjmt (the apparent inner side in indirect 
examination). This change occurs in tlie form of a crcs- 
centic patch (Fig. 54) of yellowish-white or grayish color, 
whose concavity is formed by the border of the disk, whilst its 
convex side curves towards the yellow spot, and it is com- 
monly known as the "myopic crescent." It is also called tt 
" [losterior staphyloma " because it indicates a localieed bulg- 
ing of the sclerotic (compare Fig. 53). It varies in sise 
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from (he narrowest rim to an area seveni! times that of ihis 
disk, and may form a zone entirely enrrounding the disk 
(Fig, 55) insi^ad of a crescent ; there may also be SHparalii 
H|iol8 of atrophy or diffused thinning of the clioroid beyond 

Fig. S4. 



Mropic c 



the bounds of the crescent, tispeeially in a horiKODtaldin 
towards ihe yellow sjMt. As a rule the higher the myopia 
the more eiclensiveare these choroidal changes, but the rela- 
tion is by no means a constant one, and occasionally even in 
liigh degrees we find no crescent. Hemorrhages may occpr 
from the choroid in the same region, and leave some residual 
pigment (pp. IGO and 1<J3). Owing tu the sli^pness of the 
bulging of some cases of M. the disk is tilted and appears 
oval because seen at " three-qunrler face" inst«ad of "full 
face" (Fig. 55). Tbe disk is sometimes markedly pnle on 
the side next the yellow spot when the staphyloma is large. 

There is in myopia a great liability to liquefaction of, and 
the formation of li«<morrliagic Ojuicilies in, the vitreous, and, 
still worse, to deiauhment of Ihe retina. A very large pro- 
portion of aU the retinal detachments occur in myopic eyes. 
A blow on the eye often appears to have cau^d the detach- 
ment, though often not until after a considerable interval. 
In high degrees of M. the iens frequently becomes culanic- 
tous, the cataract generally being curtiuil and complicated 
with disease of the vitreous (p. 150). 



r 
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Fig. EB. 




we arrive at a sum lolal of serioua difliciilties and 
f risks 10 whicli myopic persons are subject, especially wher 

1 tlio myopia is of high degree. It is only when the degree ii 

I Lixgt psgtsrloi lUphrtoiiiB (LLeliniDli), 



popular idea of " short sight" being " strong sight" is at all I 
home out, or that the laler onset of presbyopia counlsr-J 
balances llio disadvantnges of bad distant vision. 

Causes The tendency to M. is ofteo hereditary, severd I 

near relatives often being affected. But in most casea H laU 
acquired by the prolonged use of the eyes in looking at ob-l 
jects held at a very short distance; the strain on the intemiil I 
recti counterbalanced, it may be, by a corresponding tension I 
on the external recti, is believed to act by slighlly bulging* 
out ihe unprotected posterior pole of the sclerotic. Tlie con-H 
comilant tension of the accommodation probably aids by I 
bringing on congestion of the uveal tract (as it certainly ap- 1 
pears to do of the disk), and thus predisposes to softening J 
and yielding of the tunics ; lo this congestion the habit of I 
stooping over the book or work also contributes by retarding J 
the return of blood. It is evident that if the disease be ones ] 
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it. Myo| 






1 tend powerfully t 



tldhood I 
increasing aHer about Iwenty-Rve, unless under spe- 
ciii! circumstancea ; but general enfeeblemtnt of health, aa 
after severe illness or prolonged suukling, Beriousiy increases 
tbe risk of its increase. Any condition of imperfect sight in 
childhood in which better sight is gained by holding all ob- 
jects very close is likely lo biing on M. ; and ho we find it 
disproportionately common amongst those who from child- 
hood liave suffered from corneal uebulee, partial (especially 
lamellar) calaraci, lieredito-syphilitico choroiditis, or a high 
degree of astigmatism (p. 272). 

The ireatmeiU is divisible into (1) prophylactic and (3) 
remedial. 1. Muub may be done to prevent M., or to check 
its increitse when it has begun, by regulating the light, the 
books, and the desks used by children, so as to remove the 
temptations lo stooping. Children should not be allowed to 
read or work by flickering or dull light; and as we write and 
read from L. lo R., it is best, whenever possible, lo sit so 
that the light comes from the left, and throws the shadow of 
the pen towards tlie right and away from the object looked 
at. A myopic child should be prevented from fully in- 
dulging his bent, which is generally strong, for excessive 
reading. 

2. Suitable glasses are to be worn (a) to give clear vision 
of distant objects, i. f., fur making the eye emmetropic ; 
(6) lo allow of reading and working at a greater distance. 
The former is important only for educational purposes, that 
the patient may see what is about him as clearly as other 
people; as the strain on the internal recti in near vision 
ceases when the gaze is directed in the distance, whether 
vision be distinct or nol, ghii^ses for distant vision have no 
eflect on the progress of the myopia, and we do not insist 
upon them on medical grounds. But by somewhat incrcus- 
iug the distance of the naiural fur point [r), from the eyes 
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viv li-SHiin tlif tension nn the iiiferniil recti in Dear vision, and 
ilimiiiifli tliR Irmplntioiia lo sloopiiig nod tn reading by bad 
liglit, and HO liclp to iilieck ihe prugresa of ilie dii 
KIhhmh for neur work utv im[H>rlHnt in the liighcr degrees 
niyiipiu (from f^ upwnrds) in early life. Wlicn the di^ 
hflji biien stnlioniiry for yi-ars. however, we tna^ generatlj 
leave tliU |>oint to tbe (tntient'e own clioice. 

For eilhur purpose »■« mtiBt firal measure accurately Ihe 
dfgnie of M. (a) In Fig. 56 let r be the far point, and 
it be 10" in froiii of the |)ati<;Mt's eye, so that he can 
nothing cl'-nrly hi a greater distance than 10". He is 
quired to §ce distant objeclB (objects seen under approxi- 
uintely parallel rays) clearly. A concave lens is interposed 
of Ntrcnglh sufRvienl lo give to parallel rays a degree of di- 
vergence, as if ihey cumu from r. The focal length of tbbi 
](}ti8 will 1*0 [he eaoie a» its distance from r,- and, t 
placed close to the eye, lis fccal lungth will be very 
the xami: ua (u liltic tihorter than) the jiatient's lar poinfa. 



>d 
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he 



Tht^refore, if we meiumrd the distance of r from the patient%fl 
(■ye a lens of nearly the same (usually rather shorter) foe 
length' will fully neutralize his myopin. In practice he will 

' It is BometimtiB fltated that tho glaea cLosen for distance 
rather weaker tlian la indicated liy thu diatanue of r from the crjra- 
talline lens, the aeoominixiatioii fauainj^ au ftppari'nt incfRaaa 
M.' This is true only in low degrees ofM., and not alwayi 
tbem ; d large nnrabcr of the patitnts choose a somewhat ilnmi 
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clioose s 



) lill [be 
gliiae which give 



(6) Ofler 
able to read o 



lens if the M. be iincomplicdted ; 
wliilst, if owing to com pi i oat ions (|). 2r»ij) ilterfl lie conaider- 
able defect of vision, M. will often prove to be lesa tlian, 
judged by ihts test, we should expect. Hence the rule ia to 
begin the trial with a lena con^iderHbly weaker than the one 
which, judging by ths greatest distance of distinct vision, we 
:x|iecl the patient to choose, and to Iry succeasively stronger 
;st result is readied. The weakest concave 
s the best attainable sight for the distant test 
types (p. 30) is the measore of the M., and this glass, but 
a stronger one, may be safely worn for distant vision. 

a needed with which the patient will be 
t a greater distance than his natural far 
point. Theoretieully Ihe fully correcting glass (q) would 
suit, since it gives to all rays a course which, in relation to 
Ihe retina, is the same as that of the rays entering a normal 
eye. But this glass cannot safely be given in the higher de- 
grees of M. The lens wiiich fully corrects the myopia dimin- 
ishes the size of the retinal iningea so much that the patient 
ia tempted to increase them again by a|iproaching the object 
nearer; again, the accommodation is defective, at least in 
the higher degrees of M,, and, us the fully correcting lens 
requires full accommodation, it will lead to over-straining if 
the function be weakened, and so cause discomfort, if nothing 
worse. For these two reasons the rule is to give, for near 
work, a glass which will diminish the myopin, but not fully 

Let M. be i, then r will be at (nearly) 5" from the eye. 
A glass is required with which the patient shall be able to 
read at 12", or which shall remove r from 5" to 12", i'. e., 
shall leave the patient with M. j'^. We must, therefore, 
correct Ihe difference between J and j'j (} — -j'j =^ ^) ; and 



n ia indicated bj r, a glasa slrongor, by the distance 
own central point anil tlie optical o»ntre of the eye. 



ERROBH 0? BKFBACTION AND A0C0*SH0DATlOlir 



2G0 



H concave lens of 8|" local lenglh will make rajs from 12" 
diverge us if thiy came from 5". But even this iiarfisJly 
currecling lens may diminiBh the images so much thai, if 
viaion iit imiierfect from exlenitive choroidal changes, reading 
at tiie prescribed distance will be impo^lble or so difficult 
lo leai-n that the patient will give it up and bring tlio 



partial 
correct. 



:, therelbre, often advisable, even 
) order a weaker lens that is opti 



om preponderance of the external 

(insufficiency of the internal recti, pp. 191 anil 

t eiired by partially correcting glasses, is often 

of thie external rectus of one or both 

may always be done 



Aching 
tenml reel 
252), if 1 
best Ireatcd by di< 
eyes, Tliis afrnv, 
marked divergent squint even if the squint be variable. 

Prismatic speelaules (p. 34), the bases of the p 
towards the nose, are found by some praciitionera to be v 
Borvieeable for r 

By deflecting the entering light towards their I 
prisms give to rays from a eerlain near point a direction i 
if tliey came from n greater distance, and thus lessen ihf 
need for convergence of ihe optic axes. The prisms may b 
combined with concave lenses. 

Myopia may be caused not only fay elongation of tbe e 
but by increase of llie refractive power of the cornea o 
Thus, in conical cornea (p. 94) the curvature of the ceatM 
part of the eornea is increased (i. e., its focal length sIh 
ened), and though there be no posterior elongation of I 
eye the principal focus lies in front of ihe retina, ollen v 
fur in front, and tlie eye is consequently myopic, 
mencing cataract, the lens sometimes becomes either t 
convex by swelling, or more highly refractive, and the rvsu] 
is a certain degree of myopia. M. is S'lmetimes s 
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ill H., and actual M. increased by needless n.nd iincor 
iiulion of'ilie ciliury muscle (see p. 2i)2), 
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nYPERMETBOPIA. 

Hyiiennetropia (II.) is optically the reverse of myopia. 
It )8 one or the commoneat contlitions we have to treat. The 
eyeball is too short, so that when the accommodation is re- 
laxed the retina lies within the principal focus of the tens- 
system. As rays from an object within the principal focus 
of a convex tens emerge from the tens divergent, bo pencils 
of rays leaving s liypermclropic eye are divergent; and, 
conversely, only rays already convergent can be focussed on 
the retina. II. always dates from birth and does not after- 
wards increase, except slightly in old age (p. 262). But it 
may diminish and if neglected even give place to M. by the 
elongation of the eye. In Fig. 57 llie curvcid line reprcsent- 

Fig. a7. 



the retina is in front of p. (compare Fig. 49), Conse- 
quently, pamllel ray^ will, after {lasijing tlirough ttie lens, 
the retina before focussing and form a blurred image, 
whilst divergent rays, meeting the retina stilt further from 
tlieir focus, will form an even worse image (Fig- 50); ami 
liencc, neither distant nor near objects will be seen clearly. 
Hut by using accommodation the focal length can be short- 
ened until the focus lies e^iactly upon the retina (Fig. !>8), 
Hnd distant objects aru clearly seen; and additional accom- 
modation will give also distinct vision of near ubjucts (cum- 
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pare Fig. 51). A liltle consideration wUl show that the 
competence ut' the ciliiiry muficle lo give these results will 



[1 the ilcgi-i;e of Rihani^cment 
on tlie degree of short i 



de|Jend in any given ca 

oftlie retina ill front of 

of the eye; and 2d, on tiie slrengtli of A., i. e., on the tx. 

tent to which tlie focal length of the lens can be shortened. 

Fig. 50 may be taken for a section of a higlily liyperms-i 
tropic eye, the rays emerging from which are divergent. 
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The fihorlpning here sliown (about 5 mm.) would givi 
degree of II., wbich for its correction would need accomoda-,g 
tion equal to more than a '2" lens ; such a high degree ii 
never seen, except when the cryetulline lens is absent, . 
after operations for cataract (p. 154). Tlie image formedj 
on the retina of a hypermetropic eye is smaller than I 
tinal image of the name object placed at the same distancft'f 
fniin a normal eye (compare p. Hi'ii). 

In old age the cryslalline lens becomes fialier and less r 
fractive, and, therefore, an eye originally emmelropiu \a now ^ 
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unftble to focus parallel rnys, on the retina, and becomes 
sligLtlj hyperrae tropic i this is termed acquired hyperme- 

Sj/mploms and rnulti of kypermttropia. — The direct 
symptoms are due to the insufliciency of the aucommodation ; 
distinct vision of all objects whatsoever, not only near, but 
distant, requires accommodaliou proportionate to the degree of 
sliorlening of the eye. In a given case, A. being relaxed, 
let the rays on leaving the eye diverge, as if they proceeded 
from a [toint, 10" behind it (strictly 10" behind the crystal- 
line lens). If parallel rayit be passed through a convex lens 
of 10" focal length before entering the eye, they will receive 
such a degree of convergence as would focus them 10" be- 
hind it, and the additional refraction of the lens-system of 
the eye will focus them upon the retina ; this end can be 
equally gained by using A., so as to shorten the focal length 
of the crystalline lens to a corresponding extent. 

If II. is slight or moderate and A. vigorons, no inconve- 
nience wiU be felt either for near or distant vision. But if 
A. have been weakened by disease or ill health, or have failed 
with age, the patient will complain that he can no longer see 
near objects clenrly for long together ; that the eyes ache or 
water, or that everything " swims" or becomes " dim," after 
reading or sewing for a short time (accommodative astheno- 
pia). In children, the complaint will sometimes be of watering 
and blinking miher than of dimness, because they are not old 
enough to describe their symptoms. There is not usually 
mucii complaint or defect for distant objects. Many slight 
or moderately H. patients find n 

H years of age when accommodatio 

H nearly one half (p. 279). 

H after a long lactation, and n 

H ha 

I ch: 



inconvenience till 25 o 
n has naturally declined by 
Women are often first troubled 
n when they have had to work 
hard for examinations or in the office, or are suffering from 
chronic exhausting diseases. 

I the higher degrees of H. the greater part of the 



aUL-ommoiliition is nlways needed from diildhood upwurds for 
disiatiL sight ; and even tlic strongest effort does not eufiicB to 
give good vision of necu* objects, wLich consequently such a 
person never eeea cleurly. SucL patients often partly com- 
pensnle for the incurable dimness of near objects by bringing 
them slill nearer, and ko increaaing the siie of the retinal 
images. This symptom may be mislskeD for myopia, but 
can be distinguished by the want of certainly in the patient's 
manner of placing his book, and by the fact that he 
cannot at any distance whatever see ilie print easily nor r 
fluently. Jn these high degrees of H. even distinct distit 
vision is not constantly maintained, the patient uflen t 
content to let his accommodation go and 
things dimly, except when his attention is roused. 

In considerable II., ba age advances, a point is reacbed d 
which the accommodation no longer suflices even for dtata 
and much less for near, vision. Such patients will tell q 
that they took to glasses for near work comparatively eai^ 
but will add that lately the glasses have not suited, and t 
they are unable to see clearly either at long or short < 
lunves. OphthiUmoscopic examination shows no change q 
cepting U., and suitable convex glasses at once raise dials 
vision to the normal. Occa'iionally photophobia, 
conjunctival irritation and redness are present in H., I 
the former symptom is less common than in myopia (see a 
p. 191.) 

The most important indirect reiuh of H. ii 
strabismus. To understand how this arises we must ] 
member that there is a certain constant relation between til 
action of the ciliary muscles and of the internal recti, t 
the accommodation can be exerted only to a very Ii 
degree without convergence of the optic axes, and that i 
every degree of accommodation there is in the normal staj| 
a constant amount of convergence (p. 31). In H. accun 
near sight needs, as we have seen, an excess of occotu 
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vilh H. of i'b, clear 



'iaion of an object at 16" 
will require as much A. as vision at 8" by a normal eye, 
and thia A. cannot be exerted without convei^ing for 8" (or 
nearly eo). Such a person, therefore, has to do two things 
at once — to look at an object distant 16", and to make his 
optic axes meet at 8", The former object is gained by 
accommodating for the object 16" off, the second by converg- 
ing the visual axis of one eye so as to meet that of the other 
at a distance of 8" ; tbe converging eye will, therefore, not 
look at the object of regard, but will squint innards, its axis 
cutting that of the first eye nt 8" instead of at 16", 

This convergent strabismus generally comes on early in 
childhood, as soon as the child begins to look attentively and 
use its accommodation vigorously in regarding near tilings. 
It is called coneomitanl squint, since it arises in comjianion' 
ship with the accommodation. In examining cases we shall 
be struck by finding that, (1) in some the squint is noticed 
only when A. is in full use, that it appears and disappears 
under observation according as the child fixes its gaze on 
a m^ar object or looks into space ; (2) in others the squint 
is constant, but is more marked during strong A. ; (3) it is 
constant, invariable, and of high degree. The first variety 
is known as periodic squint. In most cases the squint al' 
ways affects the same eye, but some patients squint with 
either eye indifferently {alternating squint). The constancy 
of the squint to one eye which is noticed in most cases, is 
generally accounted for by some original defect of the eye 
itself (such as a higher degree of H. or As., or a corneal 
opacity), which leads to its fellow being chosen for distinct 
sight. The squint causes diplopia, which is homonymous 
(p. 284), and to avoid this inconvenience, patients for the 
most part soon learn to ignore (or '^suppress") the image 
formed in the squinting eye, the result usually being that 
thia eye becomes defective and often almost blind (p. 231). 
This power of suppressing the false imagn is leamt most 
23 



rnsily in very forty life. In altemaiing squint no permaneni 
eiipprpusimi otcui's, ami consequently both eyes rem&in good. 

]l will noon be noUcud ihat nquint ia not preaeut in every 
eate of II. In very low degrees the necesBary extra accom- 
HKxlnlion uan be uwd without any extra convei^nce (rel- 
jilivc ancommodatinn, p. 31). Jn very high degrees, on the 
oihcr hand, the efiiirt needed for dialinct visioo, even of 
difllant itiings, and a fortiori of near objects, is eo great, 
that the child of\en eacriiices diBtinctness to comfort anil bi- 
Docular viiiion, neing only so mucli accommodation ns can be 
employed without over-convergence, and hence he dues nut 
»i(uint. In u few cases a eoncuuiilant squint spontaneously 
dimippuurti as the child grows up, a fact, perhaps, explained 
by nn increased power of dissociating A. from convergence, 
or, (lerliaps. by a diminution of II. or even actual onset < 
M. from till) ctoiigtklion of the eye. 

The trtatment of II. consists in removing the neccAM^ 
for overuse of A. by prcBcribing convex spectacles whiofa) 
in projiortion to their strength, supply the place of the inn 
creased convexity of the crystalline lens induced by A. 
theory, the whole il. ought to be corrected by glasses 
every cnBu, and the eye be rendered emmetropic wben i 
accommiidatinn is at rest. But in practice we find il 
belter to give a weaker glass, at least, for a litne. 

If the accommodation be in abeyance (paralyzed i 
ntn>pia) parallel rnya being no longer focusscd on the retinarl 
but behind it, distant objects (and ct fortiori near objecU)tfl 
will be indistinct. If, now, the patient look at distant oI»> J 
jecis through a convex lens of strength just suflicient t 
shorten the focus until it falls on the retina, distant objec 
will be seen clearly {Fig. SS). The focal length of this lensJ 
is the measure of the H.; tLe patient Las H. ■}„ 
vex lens of 10" focal length is necessary for this purpose. 

But if the accommodation be intact, the patient haviu 
coDBlantly to use it for distant sight, is often unable to i> 
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it fully when a corresponding convex lena is ]ilaced in front 
of the eye ; he will relax only a part, and this [lart will be 
measured by the atrongeet convex lena with which he can 
see the distant types clearly. The part ol' the H. which can 
be detected by this is called " manifest" (H. ra.). The part 
remaining undetected, because corrected by the involuntary 
use of accommodation, is latent (II. 1.). The sum of the 
H. m. and H. 1. is the total (H.). 

Now, most people can habitually use some A. for distance 
(and a corresponding excess for near vision) without incon- 
venience, and hence the full correction of H. \b by no means 
nlways needful nor even agreeable lo the patient. In many 
coses the correction of the H. m. is enough to relieve the 
usthenopic symptoms, at any rate, for a considerable time; 
but we often litid that after wearing the^e glasses for some 
weeks or montlis the symptoms return, and a fresh trial will 
then show a larger amount of U. m., which must then again 
be corrected by a corresponding increase in the strength of 
the glasses. This process may Itave to be regieatud several 
times until after a few months the total H. becomes manifest, 
and may l>c corrected. This method is most suitable for 
adults to whom the use of atropine tor paralyzing A. and 
allowing the immediate estimation of the total H. ie incon- 
venient or impossible; or from whom the gksaes which correct 
the total U., as estimated by the ophthalmoscope (p. 49), 
without atropization, are found, if ordered at once, to be 
inconveniently strong. But for children there is seldom any 
gain and often no little inconvenience from following this 
gradual plan ; with them the better way is to estimate the 
total 11. either by the ophthalmoscope, or by glasses after 
the full use of atropine, and to correct nearly ihii whole of it. 

To examine for H. — (I.) For H. m. Note the patient's 
vision for distant type« at 20', then hold in front of hia eye 
1 very weak convex lens {-\-^ or -(-A)' ""*' '' ^^ sues aa 




well or belter with it go to [he next stronger lens, and m 
until lliu stroiigpst liua been f'tiund wbicb allows the 
atl&inubk'dislniit vision ; this lens is the measure of the H. m. 

(2.) For H. (total) — The eaeiest and most certain plan 
is to direct the patient to use strong atropine drops (sulphate 
of ati'opine gr. \v to ^j) thr«e times a day for at least two 
days, and then to test his dielant vision with convex glasses. 
As in 1, the strongest lens wliich gives the best attainable 
sight is tlie measure of H. 

If the observer be skilled enough he may, aa Rlated at p. 
49, estimate H. with almost as great accuracy by a refrac- 
tion ophthalmoBco^ as by trial lenses, and this plan ij 
almost indispensable with childi'en who are too younj; 1 
give good answers, or are backward on account of t 
feclive eyes. The loial, or nearly the total, may often I 
found in this way without atropine if the esaminalion li 
made in a very dark room, for then A. is generally q 
relaxed, however persistently it may have acted when t 
patient was able to look aitontively at objects in the li 
But it is often belter in practice to use atropine before b 
ing this estimation. 

The next question is, whether the glasses are to be wOi 
always, or only when the aCROnimodalion is specially etratoi 
(in near work). They are are to be worn constantly ^ 
whenever we are attempting to cure a squint by their meoi 
(2) in all cu»;s of high H. in children, whether with or witii 
out strabismus. Tiiey may he worn only for near work 1 
most of the patients who come under care for the first tiM 
as youug adults, in whom the 11. is. as a rule, of moderate 4 
low degree. Elderly persons require two pairs — one i 
tralizing the H. m, for distnnt vision — the other a ai 
pair, neutralizing the presbyopia also (see p. 278). 



ASTIOHATtSH. 



Treatment of byprrmetropic {concomilani'^ S(juint. 

(1.) If itie squint be only preecnt during accommodation for 
neiir objecU (periodic equinl), it can be cured by the conelant 
USB of Spectacles wbicli correct Lbe toiul H. 

(2.) Tbe Game may be done in eome caKee where tbe 
squint, though constant, varies in degree, being greater dur- 
ing accommodation for near tban for dislaut objects. It is best 
to atropize fully all Hucb cases, and if tlien the squint disap- 
pears, or is much lessened, glasses will cure it. We sliall, 
however, often be disappointed lu lind the squint as marked 
as ever, even with complete pnr.tlysis of accommodation, and 
operation is then, as a rule, advisable without delay. 

(3.) ]f the squint be constant in amount and of long 
standing, operation is always necessary. Ae the squinting 
eye is often very defective (p. SM). binocular vision is by 
no means always obtained after operation, and the removal 
ot the defurmily is then often all 1 hat can be expected. Only 
one internal rectus should be divided at a sitting. At the 
end of a forlnighl, if the squint still he considerable, but 
not otherwise, the opei-ation is performed on the otiier eye. 



In the preceding cases (M. and H.),eae.h of the refracting 
surfaces of the eye (the front of the cornea and the two sur- 
faces of the tenn) has been regarded as a segment of a sphere. 
All the rays of a cone of light which issue from a circular 
Bjiot and pass through such a system are (neglecting " sphe- 
rical aberration") eijunlly refracted, and meet one another at 
a single point — i\iefocvs of the lens. 

For if such a cone of incident liglit be looked upon as 

com|K>sed of a number of dilferent planes of rays situated 

radially ari>nnd the axis of the com-, the rays situated in 

any pituie (^y the vertical) will, after passing through the 

S8» 
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lens-s^stcQi. meet behind it at its focus ; lliose forming 
ottier {ilnne (as ilie horizontal) will meel nt tlie same (tointt 
and the same will be true oF all the intermi^diaLe planca. 

But if ihe curvature, and, therefore, the refractive power, 
of any of the surfaces (as, for instance, of the cornea) be 
greater in one meridian, »n.j the vertical, than in the hori- 
Kontul, the vertical-plane rays will meet at their focus, wliilsl 
the horizontal-plane rays at the »ame distance will not yet 
have met, and if received on a screen will Torn 
line of li<:ht. If the intermedinle meridians had reguli 
intermediate focal lengths they would form, at the 
place, lines of intermediate lengths, and the image of the 
spot of light, if cauglil on a screen at this distance, would 
form u horizontal oval. To a retina receiving such an image 
the round point of light would appear drawn out borisoD- 
tally. Such an eye is called astigmatic, because unable 
see a point as such, all poiois appearing drawn out mora 
leas into lints. 

A little reflection will show that in the same cAae, mi 
focal jioinl of tlie horizon laJ -plane rays, the rays of the 
tical plane will already have met and crossed, and that 
image at this point will form a vertical oval. 

If the screen be placed midway between these two 
treme jioints the image will be circular but blurred, because 
the vertical plane rays will have crossed, and begun to sepa- 
rate, while the horizontal ones will not yet have met, and 
both will be equally distant from ihe axis. The distance 
between the foci of two planes at right angles to one another 
(or the difference between their focal lengths) is called the 
focal intereal, anil represents the degree of astigmatism. 

The astigmatism of the eye may be regular or irregular. 
In regulnr aatiymatism the meridians of greatest and least 
refractive power, which are called the principal meridians, 
are always at right angles to each other; the intermtidiate 
meridians are of regularly intermediate tbcal lengths ; and 



] 

ointtTH 



nnsi 




every men rim 
cipal meridic 
focal length) 
refractive, th< 
the principal 



ABTI0HA.T1BH. 

is nearly a sfigment of a circle. Of the prin- 
I the most refractive (the one with shortest 
, as a. rule, vertical or nearly so, and the least 
jfore, horizontal or nearly so. The cornea is 
at of this asymmetry, bnt the cryaialline lens 
is also astigmatic, though to a much less degree, and its 
meridians of greale-st and least curvature are usually so 
arranged as in some degree to neutralize those of the cornea, 
so Ihat it pikrtially corrects the corneal error. 

Regular ostigmaliflm is remedied by supplying a lens 
which equalizes the refraction in the two principal meridians. 
Such a lens must be a segment of a cylinder instead of, like 
an ordinary lens, a segment of a sphere. Rays traversing a 
cylindricfil lens in the plane of the asis of the cylinder are 
not refracled, since the surfaces of the lens in this direction 
are parallel ; but rays traversing it in all other places are re- 
fracted more or less, and most in the plane or meridian at a 
right angle with the axis. 

Irregular attigmatitm may be caused either by irregulari- 
ties of the cornea, arising from ulceration or conical cornea 
(p. 94), or by various conditions of the crystalline lens, such 
as differences of refraction in its various sectors, tilting or 
lateral dislocation of the entire lens, so lhat its axis no 
longer corresponds, as it should do, with the centre of the 
cornea. Irregular astigmatism is seldom much benefited 
by glasses. 



Returning to regular astigmatism, it will be seen lhat the 
optical condition of the eye will depend npon the position of 
the retina in respect to the focal Intcrvul. In the following 
diagram (Fig. CO) let the most refracting meridian be verti- 
cal and its focus be called a, the least refracting meridian 
horizontal and its focus, b. The astigmatism is necessarily 
represented as caused by aliered potition of the retina in 
diflerent planes, instead of by altered curvature of the cornea 
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in difTemtit [ilancs; the diagram )i, of cuufse, only intended 
(o iiid tliti comprcljension ol' the jjrincijile. (1 ) Let a fall 
tlie retina (1, Fig. 60), and A, therefore, behind it. Thi 
is F.m. in the vertical meridiaii, and thereibre II. 
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This is Bimple hypermetropic ustigma- 
tim. (2) Let 6 fall on the retina (2, Fig. 60), and a in 
front of it. The horizontal meridian is, therefore, Em., and 
the vertical meridian M. Simple myopic aatigraalisra. (3) 
Let a and b both lie behind the retina (3, Fig. 60). There 
is II. in both meridians, but mure in the liorizontal than the 
vertical meridian. Compound hypermetropic aatigmatiam. 
(4) a and b are both in Iront of the retina (4, Fig. 60)^ 
There is M. in both meridians, but more in the vertical thn 
the liorizontal. Compound myopic asligroulism. (5) a i 
in front of the retina, und b behind it (5, Fig. 60). 
is M. in the vertical and H. in the horizontal meridiit^ 
Mixed astigmatism. 

The general symptoms of astigmatism are of the 8 
order as those caused by the simpler defects of refractioi 
but attention to the patient's complaints or observHtion e 
the manner in which he uses his eyes will in the higUad 
degi'ces often give the ulue to its presence. Low degi 
especially of simple hy|>erme tropic ustigmalisni, oHen girj 
rise to no inconvenience till rather lute in life. Ab 
commonly met with in connection with H., because H. is H 
n M. But it is i^aid to occar will 
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grenter relnlive frequency in M., wlien for various reasons 
it may, if not of high tlegree, be readily overlooked iinleas 
specially sought for. The higher grades of As. cause much 
difiiculiy to the patient, since no objects can be seen clearly; 
and ordinary glasses, thongh of some use if the As. be com- 
pound, are useless if it be simple. As. is always to be sus- 
pected if, with the best attainable spherical glasses, distant 
vision is less improved than it ought to be (supposing, of 
course, that no other changes are present to account for the 
defect). No definite rule can be laid down as to the degree 
of defect which should raise the suspicion of As. ; indeed, in 
the higher degrees of even simple M. and H., acuteness of 
vision is often below normal (pp. 255, and 231 (2.}). 

Fig. ei. 




Asligmatism may be measured either by trial with glasses, 
or by ophthalmoscopic estimation (p. 50) of the refraction 
of the retinal vessels in the iwo cliief meridians. The latter 
is the more diflicult. A comparatively easy qualitative lest 
is found in the apparent shape of the disk, which, instead of 
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being round, is more or less oval. In tLe erect image the 
long axis of the oval corresponds to the meridian of greatea 
refraction, and is, therefore, as a. rale, nearly vertical (Fti 
Gl. find p. 271). 

In the inverted image (Fig. 62) the direction of the 
is at right angle to the ahove, provided that the oculai* let 
(object gtuBs) be nearer than its own focal length to the 




Astigmatism is suspected when, in the erect image 
undulating retinal vessel appears clear in some parts, 
indistinct in others, an appearance which may be taken ftid 
retinitis if the examination be confined to the erect i 
It may be imilat«d by looking at a wavy line through I 
cylindrical lens. 

In the indirect examination the shape of the disk change 
on withdrawing the lens from the patient's eye. It 
remembered that in M. the image increases as the lenn ij 
withdrawn (p. 254), and that in £m. its size remains t 
same. In a case of simple myopic astigmatism in t 
vertical meridian, therefore, that dimension of the dtalj 

s seen tijruugli the vertical meridian will enlarge a 
distancing ilie lens; from liaving been oval liorix 
when the leus was close to the eye, it becomes lirat rouini 
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and then oval vertically on withdrawing llie lens. In the 
other forms of aaligmnlisin the same holds true ; the image 
enlarges, either absolutely or relatively, in the direction of 
the most refracting meridian. 

The flnbjective tests for As, are very numerous, but all 
depend on tlie fact, that if an astigmatic eye looks at a 
number of tines drawn in diffeient directions, some will he 
seen more clearly than others. The form of Ihia test is not 
a matter of great consequence, provided that the lines are 
clear, not too fine, and easily viaihle with about half the 
normal V, at from 10' to 20'. The forms resembling a 
clock face with bold Bomnn figures at the end of the radii 
are most convenient, and I prefer the pattern' recommended 
by Mr. Brudenell Carter to any other that I have used. On 
this face is a broad white "hand," painted with three 
parallel black lines, which can be turned round into the 
positions of hest and worst vision. 

The easiest case for estimation is one of simple H. As., 
in which the eye is atropized. Many cases of simple M. As. 
are quite as easy to test. In a given case let the eye be 
Em. in the verticnl meridian, and U. in the horizontal. 
With the accommodation paralyzed, rays refracted by the 
vertical meridian will be accurately focussed on the retina, 
whilst the focus of those refracted by the horizontal meridian 
will be behind the reiina (Fig. 60, 1), and will conseijuently 
form on the retina a blurred image. Now the rays which 
strike in the plane of the vertical meridian are those which 
come from the borders of horizontal lines ; hence the patient 
under consideration will see the lines at a distance of 20' 
quite clearly when the hand is horizontal, except their ends, 
which will be blurred. The rays which strike in the plane 
of lUe horizontal meridian are tlioee which proceed from the 
sides of vertical lines, and as this meridian is hype r-me tropic 
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the lines in Ihe hau*I, when placed verlically, will bi 
inclwlinclly, eicept their ends, which will be sharplj d&r 
fined. We now leave the " liand" vertical, and test 
rcrmclion lor the lines in ihis position, i, «., for th« 
zonlal meridian, in the ordinary way (p. 21)7), and find, e.f.^' 
that wilh -|- 16 they are seen most clearly, though not per- 
fectly. On substituting for the spherical glass -(- Ifi cylinder 
with ilB curvature horizonlal (i. e,, its axle vertical) the 
lines of the hand and all the figures on the clock will be 
seen perfectly: the vertical lines and flgures being Been 
through the horizontal mcriilian corrected by the cylinder 
lens ; the horizontal Hgures through the vertical meridii 
since the rays which [inss through the cylinder in 
direction are not refnicted. 

In a ca.<je of simple M. Aa. in the vertical meridian the 
lines of the hand will be dull or invisible when horizontal, 
whilst when vertical they mill be clear. On trial a concave 
cylinder will be found, which, with its curvature vertical 
(axis horizontal), makes tlie lines of the hand quite clear 
when horizontal, and all the figures quite plain. 

The cases of compound nod mised astigmatism are less 
easily detected and dealt with. It is generally best to test 
thorn l]rst with spherical glasses for the distant types, and 
having found the glass which gives the best result, to test 
the astigmatism in the same way as in the simple cases just 
described, but with the addition of the chosen spherical lens. 

We may use, instead of a cylindrical glass, a narrow slit in 
a round plate of metal, which can be placed in the direction 
of either of the chief meridians, and we then find the spheri- 
cal glass with which in eacli meridian the patient sees best 
One chief meridian may be ascertained by finding the posi- 
tion of the slit in which sight is best with the spherical glass 
chosen in the preliminary examination, and the other meri- 
dian by finding the glass which gives tlie best result with the 
slit at a right angle to the former direction. 
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Another melliod (ihat of Javul) consists in making the 
patient highly myopic for the time being, by means of a 
convex lens (unless he be myopic already), then accurately 
finiiing his far point for the least myopic meridian, and lastly, 
finding the concave cylinder which is needed to reduce the 
opposite meridian lo the same refraction. A special appa- 
ratus IB needed. 

Whatever means be employed, the degree of astigmatism 
is expressed by the dilference between the glasses chosen for 
the two opposite lines, or by the cylinder chosen aa giving 
the best result for the lines or for the distant types ; and 
when cylindrical glasses are ordered the whole of the aslig- 
niatiam should be corrected. 

Vision is, however, often defective ii 
the high degrees we are often obliged ti 
very moderate improvement at th 
This is to a great extent due to the 
ceived clear images, in fact to 
perception (p. 231) ; and the s 
after proper glasses have been wor 
much also depends, in the trial, o 
of the patient ; some persons are 
slight changes in the power of tli< 
of the axis of the cylinder than others, and this quite apart 
from the absolute ucutenesa of night. 

It is not usually necessary tu correct astigmatism to less 
tlian ,'o ; but exceptions lo this rule are not uncommon, some 
patients deriving marked relief and benefit from the correc- 
tion of much lower grades. 

Utuqual refraction in the (too eyei (an-iso-metropia). It 
is extremely common to find a diflTerence between the two 
eyes, one being more hypermetropic, more myopic, or more 
astigmatic than its fellow, or one being normal, while the 
Other is ametropic. When the difference is small and 
24 
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ne of examination. 
na never having re- 
nnt of practice in accurate 
it often improves markedly 
■n for some months. Very 
m the general intelligence 
! far more appreciative of 
in the direction 



aculeneas of vision good in bolti (see p. 23t), the rermciion 
may with advanlage be eqiiali/ed by giving a diflerent gJasa 
lo each eye ; but equalization is seldom possible if the dif- 
ference 18 more than will be neulralized by a glass of 36" 
focal lengtli. In liigher degrees, however, especially of 
myopia, advantage is sometimes gained by partial equaliza- 
tion. When no attempt is made to harmonize the eyes [he 
speciacles ordered should be those which suit the Itn ai 
tropic eye. 
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Presbyopia (Pr.) (old sight, often called "long sight") ia 
the result of the gradual recession of p which takes place as 
life advances, and which causes curtailment of the range or 
amplitude of A. From the age of ten (or earlier) onwards, 
p is constantly receding from the eye. When it haa reached 
a" (when clear vision is no longer possible at a shorter dis- 
tance than S") presbyopia is said to have begun. The 
standard is arbitrary, H" having been fixed by general agree- 
ment as the point beyond which p cannot be removed with- 
out some inconvenience, the point where age begins to tell 
on the practical efficiency of the eyes unless glasses are worn, 

]n the normal eye this point is reached soon afler forty, 
and the rate of diminution is so uniform in most cases that 
the glasses required may often, if necessary, be determined 
merely from the patient's age. 
Thus, at 45, the glasB required to bring 
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But as allowance has to be maJe for any error of refraction 
{H. or M.), and aa there are exceptions to the rule even for 
normal eyee, it is unsafe in practice U> rely on age as any- 
thing more than a general guide. 

The slow failure of accom modal inn causing Pr. depends 
upon senile changes in the lens, by which it becomes firm' r 
and less elastic, and therefore less responsive to the actji n 
of the ciliary muscle. There can be little doubt, however, 
that failure of the ciliary muscle itself, or of its motor nerves, 
also forms an important faolor in some cases, particularly 
when Pr. comes on comparatively early nod very quickly 
(pp. 201 and 207). 

As Pr. depends on a natural recession of the near point 
it occurs in all eyes whether their refraction he Em., M., or 
H. In M., however, Pr. sets in later than in a normal eye, 
because for the same amount of accommodation p is always 
nearer than in tht; normal eye. In II.. on the contrary, Pr. 
is reached sooner than is normal because H. has to be neu- 
tralized before any A. is available for near vision, and there- 
fore, for th<! same amount of A., p is always further than in 
the normal eye. The only cases in which Pr. cannot occur 
are in M. of more than J. If a patient has M. |, his far 
point r is at 7", and though, with advancing years, p will 
recede to 7", tl cannot go further, and the patient therefore 
never becomes presbyopic ; the only change for him will be 
the loss of power to see clearly at less than 7" ; he will be 
able to see clearly at 7", but neither nearer nor further. 

Treatment. — Convex spectacles are given, with which the 
patient can read at 8". The lens required can be approxi- 
mately found by measuring the distance of p when unaided 
by glasses, and finding the difference between this and the 
required p (ft") ; or, to put it in another way, by measuring 
the existing A., and taking the difference between it and 
the required A. Thus in a given case p unaided lies at 
1 G" ; the patient has ^ of A., or A. is equal to a convex leui 
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of Ifi" fiwal IpDcth, It requires to be J, or equal to a l«n« 
of 8"focttl leiigll]. The lens needed will be j — A = lVi 
a Itrns of IC" focal length will brings from 16" to 8". 

In practice it is Always proper to examine for H. or M., 
by taking the diatant vision and trying the patient for Hm, 
(p. 267) and M. (p. 25»). If Hm. be found, arm tlie pa- 
tient with the glasses which neiitrnliKe it and make bim Enu, 
and then add to them the glasses required to bring p to 8". 

In prescribing for Pr. we must often be content with 
rather less ihau full correction. For instance, if A. be al- 
most entirely lost, p is practically removed to r, and the 
glass which will brings to 8" will also bring r to the same, 
or nearly the same point, and the patient will be able to see 
clearly only juel at 8". Now 8" is too near for coavenient 
sustained vision, and such patients will prefer a glasi 
which gives them p =; HI", 1*2", or \h", though in choonng 
it they sacrifice some degree of sharpness of sight. The 
difliuulty experii:nced by tbese patients in reading with 
glasses which give p=^ 8" or lU", depends on the unaccna- 
tomed strain which is therf;by thrown on the internal recti i 
and it may be removed or lessened by adding to the coovez 
glasses prisms, the bases of which are toward the nose. 
Since rays passing through n prism are bent towards its 
base (p. 34), the rays from a point distant, say 8", after 
travt-rsing two prisma with bases towards each other will be 
less divct^nt, and on entering the eyes will be referred to 
the point from which they would have come, had they orig- 
inally held their present (altered) direction. To this [>oint 
the eyes will be directed, and as it lies further off than 8", 
less convergence will be needed. The same result can be 
ptirlly gftined by putting ordinary convex spectacle lenses 
HO near together that the patient looks through the outer 
part of the glass, which then acts aa a priam with its base 
towards the nose. 
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CHAPTER XX. 



STRABISMUS AND OCULj 



Strabismus exists whenever llie two eyea are not (as 
tliey ought to be) directed towards the same object. The 
eye ifl" directed towarda" an object when the image is rormed 
on the most sensitive part of the retina (the yellow spot) ; 
the straight line joining tbe centre of this image with the 
centre of the object is the " visual line," a prolongation of 
the "visual axis" (compare p. 249). In health the action 
of the ocular muscles is such as to keep both visual lines 
always directed to the object under regard, and binocular 
but single vision is the result. Although each eye receives 
its own image, only one object is perceived by tbe sensorium, 
because the images are formed on parts of the reti 
"correspond" or are " identical" in function, i. e., 
BO placed that they always receive identical anc 
neons stimuli. 

But if, owing lo faulty action of one or mo 
muscles, one eye deviates and the visual lines ce: 
directed towards tbe same object, the image will 
be formed on the yellow spot in both eyes. In on 
it must fall on some other and non-identical part of the retina, 
and the result wilt be that two images of the same object 
will be seen. In Fig. 63 y is the ynllow spot in each eye, 
and the visual line of tbe R. eye (the thick dotted line) 
deviates inwards; hence the image of llie object, ob., which 
is formed at y in the L. eye, will in the R. eye fall on a 
non-identical part to the inner side of y. Ob. will be seen 
in its true position by tbe L. e^e. To the U. eye, however, 
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it will appt^ar 

when the eye was uormally directed, 
objects in the position of F. cb. ; and 
early habit F. ob. is the position i 
formed on this pnrt of thi; rclinft i. 



F. ah., because the part of the 1 

ob. was accostomedf.J 
receive imageB fnMKifl 
consequence of t 
which every ioi 
L'ferred. Since thai 




image of ob. in the e(|uinting eye is formed on ni; 
part of the retina more or less dislant from the central s 
most perfect part (the y. s.), it will not appear so clear n 
so bright as the image formed in the sound eye; it ii 
the " false" inia;re, that fortned in the sound eye being t 
" true" one. The greater the deviation of the » 
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(j. e., the greatf^r ihe sqiiinl), lh« wider npart will th 
images appear and tlie less distinct will the ''false" 




[The y. ». (y) of ihe right eye will receive an image of 
Bome different gbject lying in its visual line (shown by the 
thick doited lint;) ; thiB image, if suHiciently marked lo at- 
tract attention, will be seen, and will appear to lie upon the 
image of ob, seen by the sound (left) eye. Two equally clear 
objects will be seen bu peri m posed i but, as a rule, only one 
of them is attended to, the perception of the other being ha- 
bitually suppressed or neglected (p. 231), and the neglected 
image always belongs to the squinting eye.] 

If the eyn deviate towards its fellow cnnvet^nt squint 
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being refeir 

the double i 

homont/mout 



(Fig, G3, where the R. eye deviates towards the L.}, Uie 
object of aitcntiun will seem to the BqiiiQting eje to be in 

1 opposite direction ; the image belonging to tbe R. eye 
red to the patient's R., and that belonging to the 
Hence in convergent or crossed strabismus 
;es correspond in position to the eyes, or are 
Similar reasoning will show that if the eye 
deviate from its fellow (as in Fig. 64, divergent squint), the 
position of the double images must be reversed, and the 
image belonging to the R. eye appear to be lo the left of 
the other. Hence in divergent squint the double images 
are crosted. 

Squinting is not always accompanied by double vision. 
(1.) If the deviation is extreme, the false image ia formed 
on a. very peripheral part of the retina, and is so dim as not 
to be noticed. (3.) As already mentioned, after a time tbe 
consciousness both of the " false image," and of the image 
formed on the y. s. of the squinting eye, is suppressed in 
order to avoid confusion. TIte result usually is that the eye, 
or rather its brain-centre, becomes permanently amblyopic, 
and in lime almost blind. It must be staled, however, that 
this, the usually received, explanation of the amblyopia so 
often observed in eyes which have been squinting for a long 
time, has been assumed on the theory of congenital (rather 
than acquired) "correspondence" between tbe retinte, aod 
that it is doubted by some high authorities. 

For the method of examining for strabismus and diplopia 
see pp. 19 and 20. 

Strabismus may arise from any one of the following 
muscular conditions — (1) over-action ; (2) weakness follow- 
ing over-use ; (3) disuse in an eye whose sight is defective ; 

(4) stretching and weakening of the tendon after tenotomy ; 

(5) from paralysis of one or more muscles. 

(1.) Over-action of the internal recti gives rise to the 
concomitant squint of bypermetropia (p. 265). Oocanoo- 
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ally convergent squint occurs in high degrees of myopia. 
In both forms the exlemul recti retain full power and nearly 
full range of movement. 

(2.) Strabiamus from weakncHS following overuse (mus- 
cular asthenopia, pp. 252 and 191) always depends on 
weakening of the internal rectus, and is consequently diver- 
gent. It is commonest in M., but is also occasionally seen 
in H., and in a less mavked degree, without any error of 
refraction. The eye can uauully be moved into the inner 
canthuB, even in extreme cases, by making tlie patient look 
sideways, though not by efforts at convergence; and it is 
thus but rarely that these cases simulate paralysis. "Ad- 
vancement" of the weakened muscle and tenotomy of its 
antagonist are often useful. 

(S.) Strabismus from disuse is also nearly always diver- 
gent, depending, as it does, on relaxation of the internal 
rectus. It occurs in cases where convergence is no longer 
of service, as when one eye is blind from opacity of the 
cornea or other cause, or where the refraction of the two 
eyes is very ditferent (p. 231). Treatment is seldom useful, 
but tenotomy of the external rectus may be called for. 

(4.) Stretching and weakening of the internal rectus after 
division of its tendon for convergent squint, may give rise 
to divergent squint simulating paralysis of the internal 
rectus. The caruncle in these cases is generally much 
retracted, and this, together with the history of a former 
operation, will prevent any mistake in diagnosis. The 
squint can always be lessened, and often quite removed, by 
an operation for " readjustment" or " advancement" of the 
defective muscle. 

(Q.) Paralytic tquint. — The deviation la caused by the 
unopposed action of the sound muscles. When the palsied 
muscle tries to act the eye fails, in proportion to the weak- 
ness, to move in the required direction. In many cases 
tbere is only slight paresis, and the resulting deviation ia 



too little to be objectively aoiiceable; but in such cases ibe 
diplopia is very troublesome, and it is for this Bymptom that 
the patient comes under care (p. "20). Further, in these 
slight cases llie symptoms often vary in a marked degree, 
according to tbe effort made by the patient. In paralysis 
of Ibe third nerve the several branches are often affected in 
different degrees, and the resulting strabismus and diplopia 
are then complex. When paralysis ia of long standing — 
secondary contraction of tlio opponent seems Eomettmes t 
occur, still further complicating the Bymptoms, Lastly, ti 
sound yoke-fellow' of the paralyzed muscle sometunes k 
too much in obedience to efforts made by tbc latter, and H 
this way the squint may, even when bolb eyes are i 
covered, affect the aovnd instejid of tbe paralyzed eye; 
such cases are rare (com[>tii-e Secondary Squint, p. 19). 

The commonest forms of paralytic squint are dne to ftSt 
tion, separately, of Ibe external rectus (sixth nerve), sin 
rior oblique (fourth nerve), or of one or all of the muM 
supplied by tbe ibird nerve (internal, superior, and inttaf. 
recti, inferior oblique, levator pal[iebriE). 

Paralyiii of the external reelut (iixlh nerve) I 
convergent squint from preponderance of tbe internal recto 
which, except in the slightest cases, is very noticealdK^ 
Movement straight outwards is impaired, and if tbe paralysis 
be complete tbe eye cannot be moved outwards beyond the 
middle lind of the palpebral Ussure. There is homonymous 
diplopia (p. 2H4) ; the two iman;eB, when in tbe horizont al | 
plane, are upright and on tbe same level ; tbe dlstanca b 
tween them increases as the object is moved towards H 
paralyzed side, but it diminishes, or tbe images even coalei 
in the opposite direction. Thus, in paralysis of the 1 

' Yoked or conjugate muBoles aro the musolei o( oppasiia at 
which act together in prodauing lateral and Tertioal m 
t. g., the iuternul rectus of one eye acts with the exterQal t 
of the other in nvovement of tbe eyes to tha K. or L. 
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external rectus (Fig. <>■'), llie uppermost figure), tlie images 
separate more as the object is moved to the piitieut's left, 
but approach one another, and finally coalesce as it is moved 
over to his right. In slight cases the diplopia ceases during 
convergence for a near object, but reappears when gazing 
straight forwards nt a distant object. In the upper part of 
the field the false image is also lower than the true one, and 
in the lower part of the field it is higher. 

In parali/iia of the superior oblique {^fourth ner^e) there 
ia often no visible squint, or a slight convergent and upward 
deviation may be noticeable. But when the eyes are directed 
below llie horizontal, very troublesome diplopia arises from 
the defective downward and outward movement, and loss of 
rotation of the vertical meridian inwards, to which the lesion 
gives rise. In downward movements, especially downwards 
and towards the paralyzed side, the eye remains a little 
higher than its fellow ; in trying to look straight down 
(inferior rectus and superior oblique) the unopposed action 
of the inferior rectus carries the cornea somewhat inwards 
(convergent squint), and at the same time rotates the vertical 
axis outwards, whilst the cornea remains on a rather higher 
level than its fellow; in following an object from the hori- 
zontal middle line down-outwards it will be seen that the 
vertical meridian of the cornea does not, as it should, rotate 
inwards. 

In many cases, however, the slight defects of movement 
caused by [laralysis of the superior oblique are not clearly 
marked, and the diagnosis lias to be based on the characters 
of the diplopia (compare p. 20). In all positions below the 
horizontal line the false image will be below the true one, 
and displaced towards the paralyzed side (homonymous) ; 
thus, if the B. muscle be at fault the false image will be 
below and to the patient's R. (Fig. Q-'>, arrow-head figure); 
further, il will not be upright, but will lean towards the true 
image. The diHcrence in height between the images is 
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crossed (p. 284). The mydriasis ie never ao great 
produced by atropine. But, in the majority of cases, paral- 
ysis of the third is incomplete, affecting aomo brandies (and 
muscles) more than others, and the result is a leas typical 
condition than the above. Complete isolated paralysis of a 
single third nerve muscle is very nirc. 



PECUl.lARITIES c 



(I.) If the patient look at an object (soy a pen hi 
held at the ordinary distance of distinct vision), and the sound' 
eye be llien covered by holding a card (or better, a piece of 
ground glass) before it, the paralyzed eye will make an at- 
tempt (more or less succeseftil according to the degree of the 
]>alsy) to look at the object. Tlie absolute movement effected 
will call for a greater effort than if the nerve were healthy, 
and as the eye muscles always work in pairs, the same effort 
will be transmitted to the companion muscle of the healthy 
eye, which will, in consequence, describe a larger absolute 
movement than the paralyzed eye, i, e. the secondary squint 
will be grealer than the primary (p. 20). This test is some- 
times of use in distinguishing which is Ihe faulty eye, in cases 
where the squint is slight and the patient unable to distin- 
guish between the false and true images (p. 21). (2.) Gid^ 
diness when the sound eye is closed. This symptom varnfl 
much in severity in different cases. It depends on the erro-' 
neo us judgment of the position of objects, which is the result 
of the weakened muscle not being able to achieve a move- 
ment of ihe eye, corresponding in magnitude to the effort 
which it makes. It is absent when both eyes are open, and 
when the (uiralyKed eye is covered. Like the former test it 
sometimes helps us in doubtful cases to determine which is 
the faulty eye. 

Paralysis of the ocular muscles is seldom symmetrical ; 
tl.e nre CMca where it ia bo, the disease ie always intt«cq| 
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nial, and probably in moai cases nuclear, though sjmmelrical 
disease of nerve trunks has been found in some cases. In 
certain ca^es of sj'mmetrical {laralysis of all the ocular mus 
cIcH (ophthalmoplegia externa), which are believed to depend 
on nuclear disease, other trraniaJ nerves (especially the oi 
and lirib) are also often involved, and spinal symptoms 
present. 



I 
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PARALTSIB or THE IKTRRKAL MUSCLES OF THK BTKBi 

The three internal muscles are supplied by two ne* 
the ciliary muscle and sphincter of the pupil by the tbird 
nerve (abort root of lenticular ganglion), the dilator of the 
pupil by the sympathetic, but whether from the lenticular 
ganglion or by branches independent of that structure is 
uncertain. The following paralytic states of these three 
muscles are to be distinguished. 

A. Irii affected alone — (1.) Paralysis of the dilator. 
The pupil in ordinary light is equal to or rather smaller than 
the other; in a bright light it contracts a little, hut when 
shaded does not dilate beyond the size it had in full light, 
and hence, if the eyes be examined in a dull light, the 
paralysed pupil will be much smaller than its fellow (para- 
lytic myosia) ; accommodation is not affected. The condition 
is seen as a part of paralysis of the cervical sympathetic, and 
probably under other conditions; in a certain degree it is 
common, perhaps natural, in old age. (2.) Paralysis of the 
sphincter alone (paralytic mydriasis) causes moderate dito- 
talion; the pupil remains ol the same size in the brightest 
light, and accommodation is unaffected. It is very rare. 
(3.) Paralysis of both iridai muscles without affection of 
accommodation (iridoplegia). The pupil is of medium size 
and quite uninfluenced by variations of light. Hut in many, 
perhaps in all, case.'t it still acts in aasocialion with the ciliary 
muscle, becoming, as in h«alth (p. 26), smaller when a, near 
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object ia looked at, and lar;3;er when the patient gazes Into 
the distance, even though the distant object (e. g., the sky) 
be much brighter than the near one. 

B. TAe ciliary mutch paralyzed alone (Cycloplegia), — 
Accommodation is lost without any change in the activity of 
the pupil. The term is ap|:ilied only to cases of nervous 
origin, not to presbyopia. The condition is very rare ex- 
cept after diphtheria, when paralysis (often only paresis) of 
accommodation, with little or no affection of iris, is common. 

C. Ciliary mutch and iris both affected. — (1.) Mydriasis 
and cycloplegia; partial dilatation of the pupil (to about four 
or five mm.), with loss of accommodation. This is the 
common condition in complete paralysis of the third nerve, 
and in rare cases it is seen without failure of nny other part 
of tho nerve. (2.) Paralysis of all the three internal muscles 
("ophthalmoplegia interna," Hulchinson); loss of accommo- 
dation with absolute immobility of the iris to light, the pupil 
being of about medium size. 

Caiues of ocular paralysis — It is convenient lo separate 
the external and mixed forms, from those in which only the 
internal muscles are involved, since the local causes are, as 
a rule, different in the two groups. 

Paralysis of the third, fourth, or sixth nerve may be the 
result of tumors or other growths in the orbit, but in such 
cases, as a ru!e, the paralysis forms only one amongst other 
well-marked local symptoms. In tlie vast majority of un- 
complicated ocular (lalsies there is nothing in the state either 
of the eye or the orbital parts, to guide us in determining 
whether the disease is seated in tlie orbit or within the cra- 
nium. Meningitis, morbid growths, and syphilitic periosti- 
tis at the base of the skull or involving the sphenoidal fissure, 
and aneurism of tlio internal carotid in the cavernous sinus, 
often cause ocular palsy, usually not confined to a single 
nerve. Syphilitic gumma of the nerve trunk is probably 
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the commonest cause of single paralysis ; the intracraniiti 
portion of the nervee is known lo be often thn lieat of each 
growths, but neural gummata probably occur also on tlie 
orbited part of the nerves where they are too small to cauee 
proptOBiH or signs of inflnm motion. Fractures of the skull 
often lead to ocular paralysis by compression of a nerve, 
either by iltaplacement of bone ov by inflammatory exiKlation 
afterwards thrown out. Paralysis of the third nerve, coming 
on simultaneously with hemiplegia of the opposite side, may 
indicate a lesion in the crus cerebri on the side of the para- 
lyzed third. In certain cases there are neither symptoms 
nor facta enabling us to locale the seat or prove the cause of 
the paralysis. The term "rheumatic" is often applied to 
these cases on the assumption that the palsy is peripheral 
and caused by cold, that it is, in fact, to be compared to 
peripheral paralysis of the facial nerve; no doubt some of 
them are in reality syphilitic cases. Paralysis, usually of 
short duration and affecting only one nerve, is not uncom- 
mon at an early stage of locomotor ataxy. Ophthalmoplegia 
externa is believed by Mr. Hutchinson to be indicative of 
disease of the nerve centres, and to be very frequently caused 
by syphilis. 

In respect to the causation of the internal paralysis we 
have but little positive knowledge. Paralysis of the three 
internal muscles without any affection of the external muscles 
(ophthalmoplegia interna) is believed by Mr. Hutchinson to 
indicate disease of the lenticular ganglion. Mydriasis, with 
cycloplegia and no other paralysis, could be best accounted 
for by the supposition of disease of the short (third nerve) 
root of the lenticular ganglion. Iridoplegia without cyclo- 
plegia is difficult to explain ; but it has been suggested that 
in these cases, where the iris is paralysted lo light but acts 
with accommodation, there t^ an interruption in the nerve 
circuit between the optic and third nerve-centres, the centres 
themselves and their peripheral branches being intact. This 
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hypothesis, however, does not appear to explnin the cases, 
ntiich are bj no metins rare, in which a paralysis at first 
limited to the iris and related only to light and shade, later 
on affects the oiliary muscle and the accommodatioii -action 
or the iris ; nor Tor the Tact that when such cases recover the 
action of the iris to light is the lost to return. 

TVeatmtnl In estimating the results of treatment it is 

well to remember, fii'et, that same cases of ocular palsy 
recover spontaneously, and, next, that in many the defect is 
a paresis rather than paralysis, and that in such the symp- 
toms often vary in severity from day to day or even whilst 
under observation at a single visit, according as the patient 
devotes more or less attention and effort to the test move- 
ments called for. The questions of syphilis and of injury to 
the head are always to be carefully inquired into, especially 
when only one nerve is paralyzed. When several nerves are 
involved, tumor, aneurism, or syphilis (either gummatous in- 
flammation at the base, or nuclear disease) are to be sus- 
pected ; in the last-named affection there is usually bilateral 
symmetry. Iodide of potassium and mercury are the only 
internal remedies likely to be beneficial, and unless syphilis 
be quite out of the question they should have a full trial ; 
many cases recover quickly under moderate doses of iodide. 
Localized electrization of the paralyzed muscles is valuable 



Nytlagmui (involuntary oscillating movements of the 
eyes) is generally associated with serious defect of sight, 
dating from very early life, such as opacity of cornea after 
ophthalmia neonatorum, congenital cataract, and choroido- 
tis. It is, however, also seen in cases of infantile am- 
blyopia without apparent cause, and in albinos. Nystagmus 
is occasionally developed during adult life, in miners who 
work in cramped positions, looking upwards, and with a bad 
25* 
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light ; and it forms a symptom in some cases of disseminated 
sclerosis. 

In most cases both eyes are affected, but when the defect 
of sight is monocular, the nystagmus is sometimes unsym- 
mctrical. The movements in nystagmus vary much in 
ni])idity, amplitude, and direction in different cases, and 
even in the same case at different times ; they are generally 
worse when the patient is frightened or nervous. In many 
cases the nystagmus becomes much less marked as life 
advances. No treatment is of any use. 



CHAPTER XXI. 

OPERATIONS. 
A. OPEUATIONS ON THE EYELIDS. 

1. Epilation in ophthalmia tarsi. — Position : patient 
seated ; surgeon standing beliind. The forceps used should 
be broad-ended, with smooth or very finely roughened 
blades which meet accurately in their whole width. Stretch 
the lid tightly by a finger placed over each end. Pull out 
the lashes at first quickly in bundles, and finish by carefully 
picking out the separate ones tliat are left. 

2. Eversion of vpper lid, — Position as for 1, or the sur- 
geon may stand in front. The patient looks down, a probe 
is laid along the lid above the upper edge of the cartilage, 
and the lashes, or the edge of the lid, seized by a finger and 
thumb of the other hand, and turned up over the probe, 
which is simultaneously pushed down. After a little prac- 
tice the probe can be dispensed with, and the lid everted by 
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the forefinger and thumb of one Land alone, one serving to 
fix and depress the lid, the other M turn it upwards. 

3. Removal of meibomian eyst. — Position as for 1. In- 
struments : a small scalpel or n Beer's knife, such as was 
formerly used for extraction of cataract (Fig, 8S), and a 
curette, or equivalent instrument (Fig. 85). (1) Evert the 
lid; (2) make a free crucial incision into the tumor from 
the conjunctival surface; (3) remove the growth either by 
squeezing the lid between finger- and thumb-nail, or by 
freely stirring up the cavity with the curette. After treat- 
ment, cold bothing. The cavity fills with blood, and may 
tlius for a few days be larger than before. These tumors 
have no distinct cyst-wall, 

4. Intpeclion of cornea in purulent ophthalmia. Position : 
if the patient be a baby or child, the back of its head is to 
be held between the surgeon's knees, its body and legs being 
on the nurse's lap ; if an adult, the same as for I. If the 
lids cannot lie easily sejiarated enough by a finger of each 
hand to allow a view of the cornea, one or both fingers should 
be replaced by some form of elevator (a convenient pattern 
is shown in Fig. 66), by which the lid can be raised and 



Fig. 66, 
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held away from the globe. If this instrument be gently used 
we avoid all risk of causing perforation of the cornea should 
a deep ulcer be present, an accident which may happen in 
cases attended by much swelling or spasm of the lids if the 
fingers are used. 

5. Entrnpion Spatmodie entropion of the lower lids, 

with relaxed skin, in old people. Position as for 1. Instru- 
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ments: — T forceps (Fig. 67), straight strabismua scisson 
(Fig. 73), toothed forceps. (1.) With the T forceps pinch 
up a fold of skin as close as possible to the edge of the lid 
and of width proportioned to the degree of inTersion, aad 




cut it off close to the forceps ; (2) with the toothed forcep 
pinch up (he orlicularis muscle now exposed, and cut out a 
sinull piccii. Sutures need not be used. 

6, Organic entropion and trichiatit. — (1.) When the 
whole row of lashes is turned inwards, and the inner surface 
of the lid much shortened bj scarring, the radical extirpa- 
tion of all the lashes is the quickest and most certain means 
of giving permanent relief, but it leaves, of course, an un- 
sightly baldness. Position: recumbent; the surgeon stands 
beliind the patient. Anesthesia seldom necessary. Instru- 
ments : a horn or bone lid-spaiula, or a lid clamp (Fig. 68 
shows the clamp for the right eye), a small scalpel or Beer's 
knife, and forceps. Make an incision from end to end (leav- 
ing the punclum) between the hair-follicles and meibomiaa 
ducts, as if about to split the lid into two layers. Then 
maiie a second incision through the skin and tissues, about 
one-twelfth of an inch beyond the border of the lid in a plane 
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al right Angles lo tlie fonner incision. Tlic eirip of skin nnil 
carlilage included between these two cuts will now bn almoat 
free, except at its ends, which are to be united by a c: 
cut, and the airlp disBecied off. The atrip remoYcd abould 

Fig. ee. 
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upper lid). 



include the li air-follicles in their whole depth. Lfistly, es- 
amine the white edge of the cartilage, now espoaed, for any 
h&ir-follicles accidenlalty left behind ; tliey will appear as 
black dots, which are to be carefully removed, or they may 
produce fresh hairs. 

In the same or slighter coses, the inversion of the border 
of the lid may be much lessened by division of the scar from 
Ihe conjunctival surface (Bnrow's operation). The wound 
gapes, and the inverted border of the lid falls fonvards and 
is kept in ila natural place by the cornea. The only inslrii- 
mcnt needed is a scalpel and no anicsthetic is necessary. 
Position aa for 1 , or recumbent. The lid is kept well everted 
vhilst the incision is being made, and the knife held per- 
pendicular to the surface of the lid, and parallel to its border; 
the whole thickness of the carlilage is to be divided from end 
to end, tlie test being the appearance of a bluish hue seen 



through the akin on replacing ihe Vii. Tliia operation givM 
complete relief for the time, but may need repetition in a 
few months. 

Various operations are performed for Iran splnn tat ion of 
the displiLced lashes forwards and upwards, bo as to restore 
their natural direction. Arlt't operation. — The free border 
of the lid is split from end to end (leaving the punctum) as 
for extirpation of the lashes, but more deeply. A sec-ond 
Btraight incision ia now nmde tjirougli the skin parallel to 
and about two lines from the border of the lid, down to, but 
not through, the cartilage; thirdly, a semilunar ineigioD is 
made, joining the last at eacli end and including, therefore, 
a semicircular flap of skin, of greater or less width, accord- 
ing to the effect desired. This flap is now dissected off with- 
out injury Eo the orbicularis, and the edges of the wound are 
brought together with sutures. The anterior layer of the 
lid-border, which contains Ihe lashes, is thus tilted forwards 
and drawn upwards. 

If a greater eflect is wanted, a wedge-shaped strip of the 
tarsal cartilage may be removed parallel with and alxitit a 
line from the border of the top lid, by cutting through or 
BeparaCing the fibres of the orbicularis after the skin Hap has 
been removed. A wedge-shaped groove is thus made in the 
tarsus, and more complete eversion of the border is gained 
(Soelberg Wells' combination of Arlt's and Streatfeild's ope- 
rations). 

A third operation, that of Streotfeild, consists io the re- 
moval of the wedge-shaped strip (with its superjacent skin 
and muscle) at a distance of about a line or two from the lid 
border, and without splitting the cartilage. No sutures are 
used. 

7. Plotii (chiefly the congenital form) may be treated by 
the removal of an oval of skin from the upper lid parallel to 
its length, the muscle not being touched. Sutures are to be 
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carefullj inserted, and every eiTort made to get immeiiinte 
union, so aa to avoid a ecur. 

8. Divition of outer canthui for spasm of the lids in 
cliildren or lo diminixli pressure on Ihe eye in severe puru- 
lent oplithnlmia. Poaition as for inspficlion of cornea. The 
division is made down to llie bony rim of the orbil by one 
bold stroke of a strong etiissors, or with a bistoury or scalpel. 
There is free bleeding tor a few minuies. Tiie wound heala 
in a few days unless purposely kept open. 

9. Canthoplantg An openuion for lengthening the pal- 
pebral fissure at the outer canthua. The canthui is divided, 
as in 8, but with more care as lo smoothness of incision, a 
bistoury and director being uaed. Tiie contiguous ocular 
conjunctiva is then atttiched by sutures to the cut edges of 
the skin so as to prevent reunion, one suture being placed in 
the angle of the wound, one above, and one below. 

B. OPERATIONS ON THE LACHRYMAL APPARATDS. 

1. Lac/irymal ahtcttt (suppuration in and around the 
larhrymal sac) is generally opened through the skin over 
the lower part of the sac where it points, the line of incision 
being down and out. Some prefer to open it from tbe 
canaliculus. 

2. Abictti or muforele of the frontal tinus Make a free 

incision into the swelling through the skin with a scalpel. 
Explore the cavity with ibe finger ; then passing a linger up 
Ihe corresponding nostril introduce a trocar, into the open- 
ing made by ihe scalpel, and with it perforate the floor of 
the cavity on to the finger in the nostril. Now pass a drain- 
age tube or thick seton along the same course by means of a. 
probe, bring it out at the nostril and tie the two ends to- 
gether. It is to be worn for several weeks at least. 

3. Sliltinff lip the lower eanalicutut. — This is done eitlier 
by runiting a Beer's knife (Fig. 88) or a small scalpel along 
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A fine grooved director (Fig. C9) introduced into the whole 

length of the canaliculus ; or by a knife with 
a blunt or probe point, and blade narrow 
enough to enter the punctum. The beat 
forms of these knives are Weber's knife 
with a probe end, Bowman's, shaped like a 
miniature dinner-knife, with nearly parallel 
borders and a rounded end (Fig. 70) and 
Liebreich's (Fig. 71). Position as for 1. 

Fig. 70. 



n^ 



Bowman*! eanalicalna knife. 
Fig. 71. 




Liebreich*8 knife for canalicalas and nasal dact. 

(1.) The lower lid is drawn tightly outwards 

hikI everted a little ; this is done by the thumb 

if a eanaliculus knife is used, by the third 

or ring finger if the director is used, the 

tliuiiib and index holding the director when 

J in position. (2.) The director or canaliculus 

I knife is passed vertically into the punctum, 

J and tlien turned horizontally and passed on 

Canaliculus tlirou«rh the ueck of the canaliculus till it 

director. " 

readies the bony (inner) wall of the lachrymal 
sac. (3.) If tlie director is used, the Beer's knife is now 
slid along it quite to the inner wall of the sac, thus making 
sure that the whole length of the canaliculus is divided. If 
Weber's or Bowman's knife be used, it is pushed on into the 
sac in tlie same way as the director, and then raised up from 
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bed towards point, nnd Uius inudc to divide the ciiniiUcuhis, 
care being taken that the neck ia freely divided. Liebreich'8 
knife cuts its own way, like Beer's cataract knife, without 
being rai»ied. In ca^es of mucocele it is bent to divide the 
wall of Ibc sac very freely. Some surgeons divide the upper 
canaliculus. 

4. Catkettritm of the natal duct. — After dividing the 
canaliculus pass a No- 6 Bowman's lachrymtU probe hori- 
zontally along lis floor into the sac till it strike the inner 
bony wall. Then raise it to the vertical and push it down 
the duct (downwards anil a little outwards and backwards) 
till the floor of the nose is reached. The probe is j'^ inch 
in diameter, and is the largest of Bowman's set of six. Try 
smaller numbers if an impassable stricture be found. Larger 
probes, iind of various patterns, nre often used. 

5, A ilriclure of the duct may be incised with any of the 
canaliculus knives, although Weber's and Bowman's are too 
slender to be used with safety. Liebreicb's is intended to 
be so used, and a special knife for the purpose had previously 
been introduced by Stilling. The knife in any case is used 
as a probe, being pushed quite down the duct, then portly 
withdrawn and turned in other directions, and pushed down 
again. There is generally bleeding from the nose. 

In all these procedures it is essential to be certain (hat the 
probe or knife rests against the bony (nasal) wall of the 
lachrymal sac before it is turned into the vertical direction^ 
If the probe be stopped at the cntmuce of the canaliculus 
into the sac (as may easily hupiien if the canal be not 
thoroughly slit in its whole length), the lid will be pulled 
upon and puckered whenever the instrument is pushed 
towards the nose ; but if the instrument Ims reached the sac, 
backward and forward movements will not usually cause 
puckering of the lid. If in the former case the instrument 
bt> turned up, and an allempt made to pass it down the duct, 
a false passage will be made. 
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The direction of the na^til diicle is siicli thai if prolonged 
upnardB they woiiltl converge and meet in the middle line 
three or more inches ahove the sac. If the upper end of the 
probe takes a direction different from this (e. g., parnllel to 
the middle line or diverging from il), n false passage is gene- 
rally indicated. Slight variations in direction, however, are 
met with. 

6. Ahsceti of the lachrymal gland or of the orbit is gene- 
rally lo lie opened through the skin, though a eonjunctival 
opening is Eometimea satiai'iiclory. The abscess generally 
jioinca to the skin. AH incisions should be parallel to the 
eyebrow. Drainage lube is usnally needed. 

The rarely iineded operations ibr the removal of the 
lachrymal gland, and for the oblilenilion of the lachrymal 
sac for the cure of inlraciable mucocele, need not be described g 

C. OPERATIONS FOB STBABISMUS. 



Tenotomy. — The object i 
junetivally and close lo its ii 



to divide the tendon sobcc 

Bvlion into the sclerotic 




internal and external recti are the only tendons coinmonlj 
divided, and Ihe internal by far the more frequently. An- 
KHlhesia is tieldom necessary except for children. Position 
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Stop fipeculiim (Fig. 72 shows a conveaient nnd common 
imlterii); scissors, most o]ipralnre [(referring them slraigliti 
Riid more or less blunti«l M tliu |>oii]ls (Fig. 73); loollieil 
fixalion forceps (Fig. 74) ; sirnbiBmus hook (Fig. 75). 
There are aeverttl putlerDs of hooks, differing in the length 
and sharpness of the curve, and in ihe form of the tip, some 
having it slightly baJhous, otiiers flattened but not eolni^ed 
ftt the end. 1 prefer the hook to hv flHttened sideways. 

Operations. — Crilchell't operation Taking the fisfttion 

forceps in the left hand, pinch up a fold of conjunctiva over 
the lower border of the tendon at its insertion (say of the 
right inlenial rectus). TVith the scissors make a small 
opening in this fold close to the forceps end, the cut being 
made in the direction of the caruncle. The cap!>iile of Tenon 
is now identified ua a layer of fascia, which can be moved 
over the sclerotic, and (linched up separately ; in this capsule 
an opeuing is to he made corresponding to the conjunctival 
wound. By Inking deep hold with the forceps both con- 
junctiva and capsule may often be divided at one srroke, but I 
with less certainty than in se[iarate stages. Tliere are great ] 
differences in the thickness, both of conjunctiva and Tenon's I 
capsule, in different persons. 

Now take the hook in the right hand (retaining the Up of 1 
the wound with the forceps in the left), and pass it, concavity [ 
downwards and point backwards, through the opening in the 
capsule as far as its elbow, keeping its end always flat against I 
the sclerotic. Next turn the end of the hook upwards by | 
sweeping it, still guided by the sclerotic, between the lendoa I 
and the globe until its end is seen projecting beneath the I 
conjunctiva above the upper border of the tendon. On noT I 
attempting to draw the hook towards the cornea it will be ' 
stopped by tJte tendon. If Tenon's capsule have not 

I «ell opened the hook will not sweep round, nor can it bft ^ 

t passed beneath the tendon. 

Next lay down the forceps, transfer the hook to the left I 
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Iiiinri, bokllng its hiinillti parulli:! witii Ibe side of Ihe noe 
ainJ liglilening tlie tenitoii by traction forwards and out-" 
nards; pass tho scisBOrs, with the bludes slightly optned, 
into the wound, and push then) straight up between the book 
and the eye. The tendon being included between the hliides, 
is divided at two or three snips, with a criap sound and feel- 
ing. When the whole breadth of the tendon is divided the 
hook slips forwards beneath the conjunetiva up to the edfte 
of the cornea. It is always best U> withdraw the book partly 
or wholly, and by reintroducing it, to make sure that no 
small strands of the tendon have escaped division, for Ihe 
operation does not succeed unless the division be quite 

No after-trealtnent is needed, but the patient is more 
comlbrlable if Ihe eye be tied up for a few hours. If thera 
be much conjunctival bleeding (as is coininon when n 
tiietic is used) a second small bole may be cut in I 
junctiva over the Upper border of the l^ndon, lo let the blooi 
escape. 

The effect of the tenolomy may, if necessary, be increased^ 
by lying the eye out; a stout suture is passed through the 
cjjnjuncliva, embracing about a quarter of an inch, close to 
the outer border of the cornea, and the eye Iteing dra' 
wards, the two ends of the thread are firmly attached by 
strapping to the skin of tbe temple. It may be left in for 
three or four days when it will ueuolly have cut out, 

The difficulties for beginners are— (1) lo be sure of opei 
ing Tenon's capsule; (3) to avoid pushing the tendon i 
front of the scissors, especially when only the upper part 
remains undivided. 

Division of one inlernal rectus by this operation dimir 
ishca the squint by about two lines. 

The tendon, in retracting, draws with it, lo n varyin 

extent, tbe neighboring parts of Tenon's capsule, and til 

superjacent conjunctiva. Two oonseiiuences follow: — la 

SS* 
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The leniinn, owin^ to these indirect but wiile attaobin 
cantiot retract fully, aixl h^'iicf tbe maximum vfTect i 
diviftion is not obtained. 2(1. Tlie caruncle is drawn bnpk 
by the retreating tendon, and some deformity result?; this, 
however, will be very sliglit if the operation wound be mmle 
smiill, nnd as near as possible lo the cornea. 

LifbTeich's operulioii. — After making the conjunctival 
wound us above, the scissors are passed between the con- 
junctiva and Tenon's capBule, and by repeated liorizonlal 
snips are made lo separate these menibrnnes freely from one 
another over the tendon, as far iib the caruncle. The cap- 
sule is then opened and the tendon divided as in the former 
operation. The conjunctival wound is closed by a suture. 
When well performed, this operation gives a greater effect 
with less retraction of the caruncle than Crilcliett's opera- 
tion, but il is more tedious and painful than the latter. 
The eye may be lied out if we wish the maximum effect. 

The immediate effect of the tenotomy of a rectus muscle 
is somewhat lessened after a few iayt by the reunion of the 
tendon with the sclerotic, but after a few weeks or months 
it is again increased by the stretching of this new tissue 
(final stage). 

Readjustment or Adranrement consists in bringing for- 
wards to a new attachment the tendon of a rectus (generally 
the internal, occasionally the external), whieh has become 
attached too far back after a previous tenotomy or has 
become weakened in myopia. Tliere are several different 
operations, but in all of them the tendon is held in its new 
position by sutures. The operation is tedious and painful, 
and (he patient must always be under an antesthetic. The 
instruments are the same as for tenotomy. 

The following operation (Critchett's) is a convenient and 
efficient one. (1) Make a vertical opening in the conjunc- 
tiva in length eiiual to, or rather longer than, the wiiUh of 
the tendon, and about one-eighth of an inch from the corneal 



OPEBATIOETS. 307 

border; make a short horiwmtal cut from each end of the 
itidfiion townrds the cunthu^, thus forming a sliurt reclun- 
gular flap. (2) Divide tLe t^ubconjiin clival fascia at the 
lower border of the tendon, pass the hook under the tendon 
in tlie usual way and bring its point out at the upper edge 
of the wound. (3) Carry three fine sutures (on curved 
needles hy means of a needle bolder) through the conjunctiva 
nnd tendon, entering them about a ijuarter of an inch to the 
canthal side of the wound aud bringing them out in the 
wound between hook and sclerotic. By tins means the 
whole tendon is more certain to be included than if it be 
divided before the sutures are passed; the inclusion of the 
conjunctiva and fascia in the sutures gives a much Ixitler 
hold than if they be passed through the muscle alone. (4) 
The assistant takes the hook, and by it keeps the tendon on 
the stretch ; the operator lakes hold of both ends of the 
sutures in a bunch and drawing them tightly away from 
the globe citrefully snips the tendon froni the sclerotic 
without cutting the sutures; the hook which is thus freed is 
now withdrawn. (5) The sutures are now passed through 
the corneal flap of conjunctiva) care being taken to include 
as much tissue as possible for fear that the threads should 
tut too soon. On now tightening up the sutures, the tendon 
(and its overlying parts) are brought forwards, and an idea 
can be formed of the effect that will be gained. It is gene- 
rally necessary at this stage to shorten the flap containing 
the tendon, care being taken, however, to leave a good hold 
for the sutures, (ti) Pass a stout suture through the con- 
junctiva close to the opposite edge of the cornea ; by fasten- 
ing this suture with strapping to the bridge of the nose, the 
eye will be drawn inwards and all tension tjiken off from 
the stitches of the readjusted tendon. Many operators 
divide the external rectus at this stage, but it is by no 
means always necessary, and somclimes is followed by dis- 
figuring prominence of the eyeball ; enough effect can often 
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hii obtained without it, wliiUt if neeetisary, i 
ftfterwfirda, (7) Wliilii ilie assistant draws ilie eye straigl 
inwards by the trsctioo suture, the three wounJ sutures are 
tied, and, finallj, the traction suture strapped to the Doee 
ami ihe eye lightly dressed with a wet bandage. In passing 
and tying the sutures, caro is needed to ensure their all 
having an equal effect, bo that the eye may be drawn straight 
inwards; llie tendon may otherwise be iniiilanted so as to 
draw the eye a little up or down as well as in, and an up- 
ward or downward squint and troublesome diplopia may 
result. The traction suture cuts out in three or four days ; 
the tendon sutures should l>e left in a week. The pain and 
swelling, which for a few days are sometimes considerable, 
are best relieved by application of ice or a spirit lotion to 
the lids. The final result is not reached for several weeks, j 



D. EXCISION OF TUE EYE. 

Instruments as for squint, but the scissors should be ci 
on the flat. The operator may stand either behind or | 
front. (1.) Divide the oeular conjunctiva all round ( 
to the cornea, but leave, at one side, enough to bold by wifi 
the forceps, ("2.) Open Tenon's capsule and div 
rectus tendon and the neighboring fascia on the hook exoa 
the two obliques, which arc seldom divided on the hot 
(3.) Make the eye start forwards by pressing the specula 
backwards, so as to get behind the equator. (4.) Pass ti 
scissors backwards along the side of the globe till thtA 
opened blades cao be felt to embrace the optic nerve (re 
nized by its toughness and thickness) and divide it by a ^ 
gle cut while steadying the globe with a finger of the fOitt 
hand. Finish by dividing tlie oblique muscles and rei 
ing soft parts close to the globe. Apply pressure for a 
ute or two, and then tie up lightly with an elastic pad 3 
small sponges overlaid by cotton-wool for six or eight boiU 
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There is scarcely ever serious blepiling. The artifieiu) eye 
may ht tilled in from Iwo to llirue weeks. 

Afier some weeks or months a button of granulation tissue 
sometimes grows from the scar at the bottom of the coujuno- 
tival sac, and should be snipped off. 

The oj*ration is more difficult when the eye is ruptured 
or shrunken, or tlic surrounding pitrts muuh inflamed and 
adlierent. The order of division of the muscles is quite im- 
mftlerial. The important points are to leave as much con- 
junctiva as (lossible, so as to form a deep bed for the glass 
eye, and by keeping the scissors close to the globe during 
the whole operation, to avoid unnecessary laceration of the 

When, OK in some eased of intraocular tumor, it is desired 
to remove another piece of the optic nerve, the nerve should 
be felt for with the finger, seized and drawn forward with 
the forceps, and cut off further back with the scissors. 

Abaeitsion is the removal of a slaphylomatoug cornea with 
the front part of the sclerotic, leaving the hinder part of the 
globe with tlie muscles attached, to serve as a movable 
Btump for carrying the artificial eye. 

Four or five semicircular needles carrying sutures are 
made to puncture and counler-punclure the sclerotic just in 
front of the altachmenls of the recti ; the part of the globe 
in front of the needles is tlien cut off, the needles drawn 
through, and the sutures tied. The operation is admissible 
only in cases when the ciliary region is free from disease, 
the eye being lost by the results of corneal disease only. 
Such cases are not frequent, and the operation ha?, therefore, 
a very limited application ; even in the most favorable cases 
the stump is not entirely free from ihe risk of setting up 
sympathetic inflammation. Modifications have been intro- 
duced in which the autures are passed only through Ihe con- 
junctiva or the muscles, and the risk is said then to be less 
than when they are iwsaed through the sclerotic. 
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E. OPERATIONS OX THE CORNEA. 

Removal of foreign bodies from the cornea. — Position as 
for 1. Instruments : a steel or platinum spud (Fig. 76) or 
a broad needle with double cutting edge (Fig. 77). The 
eyelids are held open by the index and ring fingers, and the 

Fig. 76. Fig. 77. 





Corneal spud. Broad needle. 

eyeball steadied by the intermediate finger placed against 
the temporal side of the globe. The chip of metal or stone 
is gently picked or tilted off by placing tlie edge of the spud 
beneath it, or, if firmly iml)edded, a certain amount of scrap- 
ing may be necessary. The first few touches, by which the 
epithelium is removed, cause more pain than the after pick- 
ing or scra[)ing. When barely imbedded in the epithelium, 
a toucli witli a little roll of blotting-paper is sometimes 
enough to detach the chi[). When a fragment of iron has 
been present for more than a couple of days, its corneal bed 
is usually stained by rust, and a little plate or ring of brown 
corneal slough can often be picked off after the removal of 
the cliip ; but, as a rule, this minute slough will separate 
spontaneously. 

When a s[)linter is dee[)ly and firmly imbedded, especially 
if it have penetrated the cornea and be projecting into the 
anterior chamber, the operation is much more difficult, and 
is in fact no longer a " minor" one. Unless great care be 
taken tlie splinter in such a case may be pushed on into the 
chamber, and the iris or lens be wounded. This may some- 
times be prevented by passing a broad needle through the 
cornea at another part and laying it against the inner aspect 
of the perforation, so as to form a guard or foil to the foreign 
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body, ihe latter being rcmored by spud or forceps from Ibe 
from. 

A/ter-treatmenl The protection of the corneal surface 

from friction and irrilnlion by keeping the eye tied up ie 
generally sufRcient ; a drop or two of castor oil plnced in the 
conjunclival sac lubricates the cornea and lessens the irrila- 
tion. Atropine is to be used if iritis be threatened. 

A foreign body on tbe iris should, if recent, always be re- 
moved. In old coses we may judge by the symptoms wlie- 
tlier to operate or not. The piece of iris on which it lies 
must generally be excised. 

Paracfnlests of the anterior chamber Posilion as for 1 

or recumbent; anieslhesia seldom necessary. Instruments: 
a pamcenteais needle (Fig. 78) with a very small, short, 
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triangular blade bent at an obtuse angle (like a minute bt-nt 
keralome), or a broad needle (Fig. 77). 

The former is Ibe safer, as the blade is loo short to reach 
the iria or lens, even if the ]iatient should Jerk his head. 
One lip of the wound is depressed by a tine probe (Fig. 78), 
or similar instrument to allow the contents of the chamber 
to escape. In cases where the operation needs repetition 
every day or two the original wound can be reopened with 
the Hue probe, but if several days elapse a fresh puncture is 
necesi-ary. Speculum and fixation forceps should be used 
unless the patient has good self-control. 

Corneal tection for Hyjiopyon nicer. — Position recumbent. 
Anaesthesia not usually needed. Instruments: a Gniele's 
or Deer's cataract knife (Figs. 83 and 88), speculum and 
fixation forceps. The incision is carried through the whole 
ibickness of the cornea from oiie side of the ulcer to the 
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otLer, Ix^ing bolli begun and finished in sound tissue ; 
may be placed entirelj in eouod cornea leaving the ulM 
untouched ; the object being to nuike a free opening into the 
anterior chamber without prolapse of the iris. 

The knife is entered at an angle with the plane of the iris 
with its edge straight forwards ; when its 



or judged to have perforated the 
pressed until the hauk of the knife 1 
and the blade then pushed stniiglit 
point chosen for counter puncture, oi 
just pushed on till it cuts its way out. 
to escape until the point of the knife 
puncture, but an earlier escape cat 
^'olwi thai an ding tlie apparent risk 
dents very seldom hnppei 
kept panillel to them, i 
forwards. Of course the 
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the handle is 
s paniUel with the : 
Lcrosa the ulcer to 
lore often in practi«e1 
The aqueous ought 
engaged in its counter 
ot always be avoided, 
the iris and lens, acci- 
the back of the knife is carefully 
the point even directed a little 
icision is considerably shorter .al 
its inner than at its outer surface. If it is desired to keep 
the wound open, its cilges are to be separated by a probe 
every second or third day. The wound closes iguickly at 
first, unless kept open, but after having been opened a few 
times, it sometimes remains patent for longer. 

Operationi for conical cornea The object is to produce 

a scar at the apex of the protrusion, which by its contraction 
shall reduce the curvature of the cornea, and so diminish the 
high degree of irregular myopic astigmatism to which the 
condition gives rise. Sight is often finally much improved, 
even though the scar remains nebulous, and an artificial pupil 
may be needed before the full advantage is gained. 

There are two methods. Graefe'a operation consists in 
first carefully shaving off the npex-of the cone without enter- 
ing the anterior chamber, and then applying solid mitigated 
nitrate of silver to the mw surlace, the resulting ulceration 
being followed by some scarring The application needs 
great care, and the after-treatment is troublesome, as then 



OPERATIONS. ! 

is the risk tliat more inflammation tlian is wished for n 



In another operation the apex of the cone Is cut off with 
n cataract knife, the anterior chamber being entered, and the 
wound either leil to close or unite by sutures. There are 
several different mudes of removing the little piece of cornea. 

After-treatmenl. — Atropine and compressive bandage until 
the wound has closed ; antiplilogistic treatment should inflam- 
matory symptoms arise. 

All operations for conical cornea are difficult and some- 
what uncertain in result, but in many cases very great im- 
provement is gained provided the vision was very biul at the 
time of operation. An artificial pupil is often necessary 
after a sulhcient interv.il, if titc corneal opacity be too large. 
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F. OPEitATioss ON THE mia. 

A portion of the iris is very often removed by operation 
(iriileclomy), and with various objects. The principal of 
these are — (1) the direct improvement of sight fay altering 
the position and size of the pupil (artificial pupil) ; (2) to 
influence the course of an active disease — glaucoma, iritis, 
ulcer of cornea with hypopyon ; (3) to remove the risks at- 
tending exclusion and occlusion of the pupil, by restoring 
communication between the anterior and posterior chambers ; 
(4) as a Gtoge in the extraction of cataract. 

Arti^ciat pupil. — The object is to remove the portion of 
iris in the position best adapted to sight, thus in cases of 
leucuma the iridectomy is maile opposite the clearest jiart of 
the cornea. When the stale of the cornea allows it, the 
new pupil should be made down and inwards or straight 
downwards; the next best place is uutward or out-upward, 
and straight upwards is, of course, least useful, because the 
new pupil will be covered by the lid. The iridectomy 
should generally be small, and in many cases only the inner 
27 
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(pupillary) part of the chosen portion is lo be removed, the 
outer (ciliary) part being left bo lis to prevent the light from 
passing through tlie mnrgin of the lens. After BUch an 
opemtion the pupil will be oval or pear-sliaped, and widest 
towards the centre. The iaci.'tion should lie in the corneal 
tissue, if only the pupillary part of the iris is to be removed ; 
but if only a narrow zone of cornea remains clear the inci- 
sion must lie a little outside the sclero- corneal junction, lest 
ita Bear should interfere with the transparency of the re- 
maining cle^r cornea. The little loo]> of iria should be cut 
off n'itb a aingle snip. . 

In glaucoma the iridectomy is to be large (about one-flfih I 
of the circumference) ; the iris muat be removed quite up to 
its ciliary attachment, and the incision be made as far back 
in the sclerolic as possible. The sides of the coloboma (the I 
gap in the iris) should he parallel, or even wider towards 
the incision than towards the natural pupil. The loop of , 
iris, when drawn out, is usually cut first in one angle of the 
wound, then torn ^rora its ciliary attachment by carefnlly 
drawing it over to the other angle of the wound, and lUt \ 
other end then cut, the points of the seissore being poshed J 
just within the lipe of the wound to ensure removal of the J 
largest possible portion. 1 

The difficulties in making an artificial pupil (for optical I 
purposes) of the best shape, i. e., broad towai'ds the natural I 
pupil and narrow towards the circumference, are much 1 
greater than woultt be at first supposed, and several devices 
havebeeninvenlfidforensuringlhiBresult. In Mr. Critchett's 
iridodesig the loop of iris is withdrawn through a small open- I 
ing, and included in a fine ligature placed over the incision. ' 
The little bit shrivels and soons drops off, and the result is 
a pear-shaped pupil, with ila broad end Cowards the centre. 
The inclusion of iris in the track of the wound has soma* 
times set up severe irritation, and even destructive irido> 
cyclitis, and on this account tlie operation is now but J 
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Beldom performed. Another plan is to draiv out ji smali 
loop of iris witb a bluiii. silver or plalinum liook, and to cut 
off only [he pupillary portion. The objection lo litis method 
is its uncertainty; the hook may bring out too mucb or may 
tear or perforate the iris in the act of witbdniwa! ; on the 
whole, however, it gives good results. Mr. Carter cuts out 
a V-shaped bit of iris by introducing a small pair of blunt- 
ended scissors (Wecker's i ri do lomy scissors) into the anterior 
chamber, opening the blades and culling out just as much 
as intrudes between them when the aqueous escapes. This 
operation requires much nicely, but when well performed it 
gives an excellent artificial pupil. The same iiidotomy 
scissors mny be used for simply cutting a noteh in the iris, 
one blade being introduced with great care between the iris 
and the lens, and ihe other in front of the iris ; the notch 
made in the iris by closing the blades will gape enough for 
the purpose required. The principal use of iridotamy, how- 
ever, is in cases where extraction of caiaract has been fol- 
lowed by severe iritis with thick and dense false membrane \ 
in such case« a free incision, through the membrane or the 
iris, or both, will gape widely enough to give a good pupil 
and good sight. 

The operation of iridectomy Position recumbent; the 

operator usually stands behind. Aniesthesia is always 
strongly advisable, though in urgent cases iridectomy can 
be successfully performed by an adept without it. Instru- 
ments ; stop speculum (Fig. 72), fixation forceps, bent 
keralome (Fig. 79), iris forceps (Fig. 81) bent at various 
angles, according lo the position of the iridectomy, iris 
scissors with elbow bend (Fig. 80), of which some [latterns 
have one or Iwth blades probe pointed, a curette (Fig. 85) 
for replacing the cut ends of the iris and preventing their 
incarceration in the angles of the wound. The iridotomy 
scissors (really shears) are very convenient, especially for 
downward and inward operations, and for the left hand. A 
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bent or straight broad needle ("Fig. 77) may be used instead 
of the kenitome it' the irideciomy is la be small. 

The conjunctiva is held by the fisntion forceps near the 
ornea at a point opposite to the place selected for puocture. 



Pig. 79. Fig- 80. Fig. 81. 




The keralome ia lo be entered slowly, and pieadilj pushed 
«ii acroBB the anterior cliambcr till the wound is of the desired 
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size; the knifo is then slowly wilhilrawn, and in il3 course 
it may be cnrefully roiitted trum siile to side so as to oiako 
the length of the internal and external wounds equal; or 
this object may be more cerlainly gained by using a kera- 
tome whose sides become [larallel at a eeriain dislance from 
the point. Two points need attention in making the inci- 
sion; as soon as the point ol' the knife is visible in the anie- 
riur chamber It must be tilted slightly forwards to avoid 
wounding tiio iris and lens, and care must be taken not to 
lilt it sideways, for by so doing the wound instead of lying 
parallel with the border of the cornea will lie more or less 
across it. The incision is made almost as much by pushing 
the eye against the knife by the fixation forceps, na by push- 
ing tbe knife against the eye. The fixation forceps are now 
laid down, or if fixation be still necessary, they are given to 
an assistant, who is to gently draw the eye in the retiuired 
direction for facilitating the next step ; in so doin^ Le must 
take care to draw away from the eye, not lo push the ends 
of tlie forceps against the sclerotic. The iris forceps are 
now introduced closed into the wound and (tassed very nearly 
to the pupillary border of the iris, before being opened and 
made to grasp the piece to be excised. By seizing the 
pupillary part of the iris its inner circle is certain to be 
brought outside the wound, and removed when the forceps 
are now withdrawn ; if the iris be seized in the middle of its 
breadth a button-hole may be cut out and the pupillary part 
left standing. Often the iris is carried into the wound by 
the gush of aqueous as the keratome is withdrawn, and il is 
then seized' without passing ihe forceps so far into tbe 
chamber. The loop of iris having been cut off, either at a 
single snip, or by cutting Rrst one end and then the other, 
as in glaucoma (p. 314), the lip of the curette is gently in- 
troduced into each angle of the wound lo free the iris, should 
it be entangled; this little pi-ecaution is of importance in 
order to prevent occlusion of the iris in the track of tbe 
J7« 
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The gpeculuin 
bunJiiged willi a [Mid of cotiun-wool. 
four-tailed Itandagu of knitted cotton, 
of a soft calico or flanntd roller. 

Tlie anterior cliainber is ofteu refilled in twenty -four liour». 
excepting in caaea of glaucoma. wLen the wound frequcTilly 
leaks more or |p-<t6 for several days. It is better in all caws 
to ktep the eye bonilaged for a week, the wound being but 
weakly united, and likely io give way from a slight blow or 
olhor accident. In cases where the incision lies Ju the white 
tissue outside the cornea, some bleeding is apt to occur ; 
when the eye is much congested, the hemorrhage \b consider- 
able, and the blood may run into ihe anterior chamber either 
during or after tlie excision of the iris; the blood t 
drawn out by dupresaiiig the lip of Ihe wound wi 
curette, but if the chamber again tills, no prolonged 
need be made, since it will be absorbed without trouble 
a few days. In diseoRed, especially ghtucumatous, ey«a 
secondary liemorrhage soinetimcii occurs from the iris several 
days after the operation, and the absorption of this blood 13 
often slow. Wlien the incieion is made with a broad needle 
it is enlarged by a sawing motion sideways. 

Sclerolomy is an operation for dividing the sclerotic near 
to the margin of the cornea. It is employed by some ope- 
rati)rfl instead of iridectomy in glaucoma, or after a previous 
iridectomy has failed to slay the progress of this malady. 
It is performed subeonjunctivally, a Graefe's cataract knife 
(Fig. 83) being entered about a twelfth of an inch (2 tnm,') 
from the ajipurent margin of the cornea, passed in front of 
the iris and brought out at a corresponding point on tlie 
other Bide so as to include about one-third of the circum- 
ference; the knife is then made to cut its way through the 
sclerotic by slight to-and-fro movements, the bridge of con- 
junctiva not being divided, excepting at the puncture and 
counter-puucture, and the knife is then withdrawn. Xbei 
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cenlrii! tliird or less of the sclerotic flap is usually left iin- 
dividc^d. A bluish line is the imtneUiule result, and lliis 
ollen gapes considerably in tite next few days. Tlie iris ia 
usuully prolapsed more or less into the wound, sometimes so 

Kg. 82. 




Riudi as lo mnhe its removal necessary, when tlie operation 
becomes a very periplieral iridectomy. A moderate degree 
of bulging and separation of the lips of the wound takes 
place for a week or two, when the scar flattens down, and 
tinally a mere bluish line is left. Sclerotomy is difficult to 
perform well ; if the incision be too long and too tar back 
there is dang:er of hemorrhage into the vitreous, und even of 
puckering and inflammation of the scar and sympathetic 
ophllialmitis of the other eye; in other cases it may be loo 
short or too far forward, when it is merely equivalent to a 
partial incision for iridectomy or perhaps even to a paracen- 
tesis. In Fig. 82, /shows the line uf incision in iridectomy 
for glaucoma, and 5 the line in sclerotomy. 
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(J. OPEHATIOSS FOR CATARACT. 

JSxtraclioii of catarart has been systematically practised 
for about n hundred years. The operation has passed 
through many ira^iortant changes, and many difierent pro- 
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CTiliircH are ft'M in use. Tliere is also much 
<liversiiy of pructice in regard to an^atbesia, 
bill !i large number of the roost esperienced 
ojitrjitorB frequently diEpenee witb it. All 
I III: openitions arc difficult to jierionn well, 
ami mucb pnictice is needed to ensure tlie 
liest prospector success. Further, the sources 
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of possible Tailurc are numerous, and, si 
in Avoiding one we are very apt 
another, it is scarcely likely thnt an/ one 
precise method of operating will ever become 
uuiversal. At the present time the majoril 
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ol' surgeons adhere with more or 1( 
ne^ to the operation known as the 
fied linear" method of von Graefe. 

All operations for 
following points; (1.) Av 
in the corciea or at the ji 
undscleroticjor even slightly in the sclerotic, 
jusi large enough to give passage to the 
crygialline lens without its being broken or 
iiltered in shojie {tee Suction Extraction, ji, 
3^7). The knife now almost universally 
employed is the very narrow, thin, straight 
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knife of von Graefa (Fig. 83). (2.) The cnpsule is freoty 
openi-d nilb a snmll, s1)arp-|)oi riled inslruiaent (cystotomy 
or pricker, Fig. 85), the natural eiastiuity and briltleness of 
tliia membrane causing the rent to gape and spread. (3.) 
Remnval of tlie lena through the rent in the capsule (the 
latter Hiruclure remaining behind), either by pressure and 
manipulation outside the eye, or by ihe introduction of a 
traction instrument (scoop or spoon, Fig. 84) passed behind 
the lens. Most operators have abandoned the habitual use 
of the scoop, reserving it for certain emergencies and special 
cases. (4.) Iridectomy is very often performed as the second 
stage, not with the primary object of facilitating the esit of 
the lens, but to lessen the after-risks of iritis ; since it has 
lieen found that, where no iridectomy is done, the portion 
of iris trayeraed by the lens is often so bruised or stretched 
as to become the starting-point of severe traumatic iritis. 
The iridectomy should be small. 

The following are the most important types of operation 
at present practised : (n.) Graefe's " modified Itftear"' or 
"peripheral linear" estraction. Tiie incision is slightly 
beyond the sclero-eorneal junction, or partly in the junction 
and partly beyond it (Fig, 80, 2). and consequently involves 
the conjunctiva, of which a small flap is made. The inci- 
sion forms a small arc of a circle much larger than the 
cornea, and its plane makes a large angle with tliat of the 
iris (2, Fig. 87). Iridectomy is performed as the second 
stage. The incision is made with the long narrow knife of 
Graefe (Fig. 83), which is so narrow and thin that the 
direction of its surface can be easily changed during the 

' In the "linear operadV/n," from whieh tUe abovo luodiliuatiiin. 
has been duTfiluped, s uiuoh Kliorter incision is mado with a tri- 
angular knrntomo (Fig. 79) a Uttlu within tha tnirgia of tLo 
oomea, and iridoctomjr is not properly a part of the operation, 
though it IB often odrtsablv. It in applicable only to cumparatirely 
and 18 now seldom performed. 
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progress of tbe incision. Tlie irideclomy is occasionally 
made sevenU weeks befora tlie extraction ("preliminary 
iridectomy"), the parta being allowed to become perlectly 
quiet in the interval. 

A variety of this operation consists in placing the incision 
rather further down, and at ihe same time giving it a some- 
what sharper curve, so that it forms an »rc of a nmaller 
circle than before, but is atitl not concentric wilh the cornea 
(Fig. 86, S, upper section). Tbe puncture is directed some- 
what downwards (as at the right-hand end of the figure), 
and its plane, which at the puncture and coiinter-puncture 
is almost parallel with the iris, alters lo nearly a right 
angle at the summit of the flap. The track of the wound, 
if shaded, would appear like the upper section of 3, Fig. 86. 
Olher operators, again, make the whole incision exactly at 
tlie scjero-corneal junction— a inodificalion of Ihfl old flap . 
operation known as the short flap ; an iridectomy is usually 

The disadvantages of the peripheral linear operation are, 
the frequency of bleeding from the conjunctiva into tbe 
anterior chamber, the parts being thus obscured ; a greater 
risk of loss of vitreous, owing to the peripheral position of 
the wound, and sometimes a difficulty in making tbe lena 
present well; a certain risk tliat the operated eye will set np 
sympathetic inflammation in its fellow, because a considerable 
part of the wound lies in the sclerotic, oi', short of this, that 
the operated eye will for long remain irritable from prolapse 
of the angles of the iris into the corners of the wound and 
formation of a cystoid scar ; lastly, there is a tendency to 
niake the wound rather too short in order to avoid some of 
these risks, and thus difficulties are introduced in tbe cletui . 
removal of tbe lena. 

(b.) The incision, made with Graefe's knife, has nearly , 
the same curve as in tbe peripheral linear, but the greater 
I part of the incision lies considerably within tbe margin of j 
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the cornea (corneal section) (3, Fig. 86, lower section) ; 
iridectomy is usually dispensed with. Eserin 
dropped in just before the operittion, in order by keeping 
llie pupil contracted for a short time afterivards, lo draw 




the edge of the iris awny from the wound, and so prevent 
prolapse. In Liebreicli's operation the section is made 
downwnrds, and its plane forms an angle of about 45° with 
that of the iris (3, Fig. 87). In Lebrun's corneal operation 

Fig. 87. 




I is upwards, but is otherwise almost identical 
with Liebreich's i the plane of the incision, however, varies 
from about 20° or 30° with the iris at puncture and ci 
puncture lo a right angle at the centre of the wound. 
upper section of 3, Fig. 86, if placed further down ii 
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cornea would nearly represent Lebrun's iociaion. It remnint 
to be seen wlit-lljer these corneal operations without iridec- 
tomy, 'which have been adopted by some operators of great j 
experience, are comparatively easy to perform, and usually ( 
do not require aniesthesia, will, in the hands of most 
surgeons, give so high a percentage of useful eyes as Graefe'a 
peripheral linear operation and the short flap operation. 

(c.) Flap extraction — The incision is slightly within the 
yiaible margin of Ihe cornea, concentric with it, and equal to I 
at least half its circumference (I, Fig. 86J, thus forming a 
large arc of a small circle ; and the plane of the incision is 
parallel with that of the iris (1, Fig. 87). No iridectomy 1 
is made. The incision is made with the triangular knife of 1 
Beer (Fig. 88), in which the blade near its heel is some- 




what wider than the height of the flap, and the section com- 
pleted by simply pusbing the knife across the anterior chamber \ 
flat with the iris, its back cori'esponding to the base of the I 
intended flap. The inner length of the wound is less ttianl 
I the outer by the thickness of the obliquely cut cornea at each | 
end (1, Fig. 8G). 

The after-treatment in flap extraction is troublesome. J 
When everything does well the result is almost perfect, ttte I 
pupil reloining its natural size, shape, and mobility. The I 
operation is usually done without anicBthetic, and neither ] 
speculum nor fixation forceps is needed. The great height I 
of the flap in proportion to its width renders it very liable T 
to gape or even to fall forwards, and this, together with the J 
great extent of the wound in corneal tissue, causes so mii^ I 
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inlerference with nutrition that in n large proportion of cases 
the cornea sloughs or passes into rapiii suppurative inflam- 
mation. The iris often prolapscB and becomes adherent to 
the wound, and, even aiiart from this, severe iritis is a com- 
mon occurrence. For these reasons the old flap estraetion 
liHS heen almo§t abandoned in favor of the peripheral linear, 
conical section, and short flap operations, which, though giv- 
ing perhaps a smaller percentage of results that can be called 
" perfect," yield a much larger average of useful eyes, 

Uislorieully, the flap oj>eration was the earliest ; then 
came the linear operation; thirdly, the modified or peri- 
pheral linear operation with iridectomy ; and lastly, the 
modern corneal operations and short flap, the aim of which 
is to gain the substantial advantages both of the old flap, 
and the modified linear methods, without the great risks of 
the former or the imperfections of the latter. 

Some other operations in less general use may be named, 
e. g., Weber'a operation, in whicli the section is made with 
a very broad keratome of peculiar pattern ; Pngenslccher's, in 
which the lens is removed in its capsule ; and Macnamara's, 
which combines this peculiarity of Pagensteeher'a procedure 
with an incision by a broad keratome and without iridec- 

After-treattntnt of extraction by the modified linear, thort 
flap, and corneal operationi. — The paltent is best in bed for 
a week . The dressing after the operation consists of a piece 
of soft linen overlaid by a pad of cotlon-wool, and kept in place 
by a four-tailed bandage of knitted cotton ; or the operated 
eye may be closed by a roller of flannel or soft calico carried 
once and a half round the head, over the occiput, under the 
ear and up over the eye. Both ryes are to be bandaged. 
The room ><hould be kept nearly dark for at least a week, all 
dressings and examinations being made by the tight of a 
candle. The dressings are removed and the lids gently 
cleansed with warm water twice a day, their edges being just 
28 
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Beparaled by gently drawing down tlie lan-er lid, 
allow any relained tears to escape ; this cleiinainj 
grateful to tli« patient. Some surgeone gpen the lids luid 
ItMjk at tlie eye the day after tlie operation ; others prefer to 
leave them closed for several days unless there are signs Ih&i 
the case is doing badly (|). 152). It is a good pra<;t!ee to 
use one drop of atropine daily after the third day, to pre- 
vent adhesions should iritis set in. During the first few hour* 
there will be some soreness and smarting, and at the first 
dressing a little blood-stainedduid, but after this there should 
be no material pain nor discomfort, and nothing more than 
a little mucous discharge, such as old people often hare. 
When first examined (from two to seven days after operation) 
the eye is always rather congested from having been lied up; 
bnl there should he no chemosis, the wound should be united 
so as to retain the aqueous, and its edges clear. The pupil is 
expected to be black unless it is known that porticos of lens 
matter have been left behind. If all is well the bandage 
tnaj/ be left off during the daytime at the end of the week, a 
shade being substituted ; but it is far safer for the eye to 
remain tied up for ten days or a fortnight, unless the bandage 
is very badly borne. The bandage should at first be re»f- 
plied at nighl to prevent accidents from movements during 
sleep. At the end of a. fortnight, if the weather be fine, the 
patient may begin to go out, with the eyes carefully protected 
from the light and wind, and he may be out of the surgeon's 
hands in from three to four weeks, 

Jljler-operaliorti. — When iritis occure (p. 153) the pupil 
becomes more or less occluded by false membrane, which by 
contracting draws the iris towards the scar, so that the pupil 
is at once blocked and displaced. In slight cases it is only 
necessary to tear across the membrane and capsule in the 
pupil with a fine needle, and to treat the case for a few days 
as after needle opci'utions for soft cataract. Cut if the mem- 
brane is dense and tough and the iris drawn towarda tbO 
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ficnr, an arlifScial pupil must be made, either by iridectomy or 
by siiiii)]y cutting tlie iris and membrane with speuiut scia- 
eors, anil allowing the tighlctied tissues to relax (iridotomy). 
The latter gives excellent results. 



Solalitm and tuctton operaliotit Removal of the lens by 

needle operationt. — ( 1 ) The pupil ie fully dilated by atropine ; 
(2) an anaisthclic ia given unless the patient is old enough to 
control himself well ; for the slightest movement is attended 
by risk ; (3) the lids are open by the lingers, or a stop specu- 
lum, and fixation forceps used; (4) a fine cataract needle 
(Fig. 89) is directed to a point a liltle within the border of 



the cornea (usually the outer border), and when close to its 
surface is plunged ijuickly and rather nblif|uely through the 
cornea inio the anterior chamber, and its point carried to the 
centre of the pupil i (5) the point of the needle is dipped 
Lack through the lens capsule into the superficial layers of 
the lens at the centre of the pupil, and a few gentle move- 
ments made so as lo break u[i the middle of the front of the 
lens ( (<i) the needle is steadily withdrawn. S|>ecial care is 
to be taken not to wound nor even touch the iris, either on 
entering or withdrawing the needle, and not to stir up the 
lens loo freely. 

AJier-treatment. — The pupil to be kept widely dihited 
with atropine (4 grains of the sulphate to one ounqe of dis- 
tilled water) ; a drop should be applied after the operation, 
and at least three times a day afterwards, or mucli oftener 
if (here be threatening of iritis. The eye is to be lightly 
bandaged and the patient to remain in bed in a darkened 
room for a few days. A little ciliary congestion for two or 
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three days need cniine no iineaBmefiH, but llie occurreneovl 
jiain 8Ud increase ol" rongeation, with alter 
of Ihe iris (commencing iritis), are inditutions for the apph- 
culion of leechtsH near the eye, the more frequent use of atro- 
pine, und the rigorous use of either ice or nn f^vapnraling 
lotion to the closed eyelids. Probably iritis would occur 
much less often than it does if ice were used from the begin- 
ning in all cases.' 

If the cataract were complete, no marked change will be 
seen for some weeks ; if jtartial (e. ff., lamellnr), the neigh- 
borhood of the needle wound will become opaque in two or 
three days. In from six to eight weeks the lens will have 
become notably smaller (flattened or hollowed on tlm front 
surlace. If the eye be perfectly quiet, but not unless, th« 
o[K!rution way now be repeated in exuctly the same way, 
and with the same atter-trealment and precautions, but the 
needle may be used more freely. The bulk of the lens will 
generally disappear after the second operation, but the needle 
often needs to be used a third or Iburth time for the disinte- 
gration of small residual jiieces, or in order to tear the cap- 
sule if it boa not retracted enough to leave a clear central 
pupil. A small whitish dot often remaina in the cornea at 
the seat of the needle puncture. 

Jtemoral of the letis by mclion, — This operation is appli- 
cable to soft cataracts, but unless very skilfully performed, 
is attended by serious danger. The ej-e is thoroughly atro- 
pized, and an oblique opening made in the cornea with a 
broad, cutting needle (Fig. 77), between its centre and 
margin, and the lens capsule freely lacerated. The needle 
being witJidrawn, the noseof the syringe is passed through tlie 
wound and gently dipped into the lacerated lens substance. 

' I have ti) tliank Mr, Gnnn, tlia ulilo house aurgeon of the Monr- 
fieliis Huapftal, fur lljis auggastinn, which has, I btlieVe, lieen 
carried uut by him lot some timt post with tL« best results. 
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Very gcnile Buction is now used, and the semi-fluid lens- 
niatt«r druwn gradmiUy into the syringe. Tlie inslrument 
is not to be [lasacd behind the iris in search of fragments. 
When the operation is successful, the whole lena is removed 
at one sitting. The after-treatment is the same as fur needle 
opemtions. Two forma of syringe are in nse ; in the one 
originally tntrodueed by Mr. Teule, the suction ia made by 
the mouth applied to a piece of flexible India-rubber tubing; 
in the other, by Mr. Bowman, the BUution ia obtained by a 
sliding piston worked by the thumb moving along the length 
of the syringe. It is often better, and in lamellar cataract 
necessary, to break up the lens freely with a fine needle a 
few days before using the ayringe, and thus allow it to be 
thoroughly macerated and softened in the aqueous. When 
this course ia taken the patient must be carefully watched, 
and kept in a darkened room, and atropine be used freely 
between the needle operation and the suction ; and the sur- 
geon must be prepared to interfere before the day ap|Kiinled 
for ibe suction should inflammatory symptoms 1>e set up by 
the rapid swelling uf the lens. 
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PART III. 



DISEASES OF THE EYE IN RELATION TO 
GENERAL DISEASES. 



CHAPTER XXII. 



In stating very shortly tlie most importRnt fads bearing 
on the connection betwaen diseases of the eye and of other 
parts of the body, it is convenient to distinguish the follow- 
ing groups of wises ■ — (A) in whieh the eye changes occur 
aa part of a general disease; (B) in which ihe oculnr disease 
is symptomatic of some local malady at a distance ; (C) leases 
where the eye shares in a local process, affecting the neigh- 
boring parts. 

(For the clinical details of the various eye diseases refer- 
red lo in this chapter, tee Fart II.) 

A. Gleneral diseases, in wliich the eye is liable to suffer. 

SyphilU is, directly or indirectly, Ihe cause of a large pro- 
portion of the more serious disisases of the eye. 

Acquired typkih't. — Primary slage. Hard chancres are 
occasionnlly seen on the eyelid. I have once seen one fur 
bock on the conjunctiva. 

Secondary stage (sore throat, shedding of hair, eruption, 
and condylomata). — Iriti$ is common between two and eight 
or nine months, and does not occur later than about eighteen 
months afier the contagion ; in a large projiorlion (more than 
half the cases) both eyes suffer; there is a marked tendency 
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to exudation of lymph (plastic iritis) shown by keratjlis 
punctata, haze of cornea, and less iiommonly by lymph-nod- 
ules on the iris. In some ciiaoa there are symptoms of auvere 
cycjitis with but little iritis ; but the cyclitis of acquired 
syphilis does not give rise to ciliary stapliyloma. Syphilitic 
iritis, though sometimes protracted, rarely relapses aflur 
complete subsidence. Choroidilis and retinitis generally 
Bt't in nither later, from six months to about two years after 
the chancre. The two conditions are most often seen to- 
gether, but either choroiditis or retinitis may occur singly; 
and in either event the vitreous generally becomes inflamed. 
These conditions are essentially chronic, the retinitis being 
often, and the choroiditis sometimes, liable to repeated exac- 
erbations or recurrences; whilst in some cases the secondary 
atrophic changes progress sloivly for years, almost to blind- 
ness, often with pigmentation of the I'etina. Syphilitic cho- 
roiditis and retinitis usually affect both eyes, but often in an 
unequal degree.' In a few cases detachment of the retina 
and secondary cataract occur in secondary syphilis. Kera- 
titis, indistinguishable from that of inherited syphilis is 
imongat the rarest events in tlie acquired disease, and when 
ieen always forms jiart of the secondary stage. 

Tertiary stage Ulceration of the skin and conjunctiva 

of the lids, gummatous infiltration of the lids, and nodes in 
the orbit (whether cellular or periosteal) occur but rarely. 
Oculo-motor jiaralysia is one of the commonest ocularresulta 
of syphilis. It may depend upon gumma (syphilitic aeu- 
roma) of t)ie affected nerve in the orbit or in the skull, or oD 
gummatous inflammalion of the dura mater at the base of 

tthe skull, matting the nerves together, or on disease of nerve 
' ClioroiditiBBometiiuea occurs at a later stage, in only one eye, 
■iid without retinitis, when it deserves to lie classed as a tertftuy 
Bymptom. But tliese oases are, I believe, much less common thui 
the symmetrical choroiilitls (or ohoroido-retiuitie) of secondarf 
■yphiUs. J 
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centres, cnuaing ophtfialmoiilpgiji entema. The gummntoiis 
jmrvc lesionB seldom ncuur very late in tertiary syphilis. 

Diseates nf the oplie nerve in relation to typkiUs The 

retinitia of tlie secondary stage affects Ihe disks, and when 
utrophy of the retina and choroid occur the disk becomes 
wasted in proportion ; in rare cases the retinitis of aeeondary 
syphilis is replaced by well-marked papillitis of local origin. 
Such cases must not be confused with others, equally rare, 
in which double papillitis, passing into atrophy, occurs with 
all the symptoms of severe meningitis in secondary syphilis. 
Tertiary syphilitic disease, anywhere within the cranium, 
commonly causes papillitis, in the same way as do other 
coarse tntra-cranial lesions; but gummatous inflammatioD 
of the trunk of the optic nerve, or of the chiasma, may also 
be the cause of descending neuritis. Primary progressive 
atrophy of ihe disks occurs in association with syphilitic 
locomotor ataxy and ophthalmoplegia externa; probably in 
a few instances in occurs alone, or for a time precedes the 
other changes, as is known to be the case in the ataxic dis- 
eases not caused by syphilis. 

htherited typhilit. — Secondary and tertiary stages. — 
Iritii corresponding to thai in the acquired disease is seen 
in a small number of cases, and occurs between two and 
about fifteen months of age. It often gives rise to much 
exudation, leading to ocl'Iiision of the pupil, and is frequently 
accompanied by deeper changes. It is very often symmet- 
rical, and is much commoner in girls than boys. Choroid- 
itit and retinitis, of precisely Ihe same forms as in acquired 
syphilis, occur al the corresponding jieriod of the disease, i.e., 
between six months and about three years of age; and they 
show as much (some observers think more) tendency to the 
degenerative and atrophic results already described. Kera- 
titit is the commonest eye disease caused by inherited 
syphilis. It seldom comes on before the tertiary period, the 
§r«at minority of its subjects being between seven and filWn 
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years old, but it is sometimes seen as earl; &s tno or 
years,' aiid may be deferrec] till ubouL twenly-five. 
disease always lasts for montbs, is frequently complicated 
with iritis and cyclitis, and, tliougli leitiling to recovery, 
shows a considerable liability to rulape. It almost always 
attacks bolli eyes, tliougli sometimes at an interval of many 
montlie. When occurring uniiaually early i 
generally short and mild. Tlie oculo'inolor palsiei occur 
but rarely in inherited sypliilis ; a case in a young child h 
been recorded, with post-tuortem examination, by Dr. Barlff 

Smallpox causes intlammaition and ulceration of the com 
leading, in the norsi caRes, lo lolal destruction, but in a large 
number lo nothing worse tban a chronic vascular ulcer. The 
corneal disease comes on some days after the eruption (tenlh 
to fourteenth day after its commencement), and after I 
onset of tiie secondary fever. Iritis, uncomplicated t 
showing nothing characteristic of its cause, sometimes o< 
some wefks after an attack of smallpox. Only in very n 
cases do variolous pustnlea form on the eye, s 
they are always on the conjunctiva, not on the cornea. 

Scarlet feeer, typkuM^ and some other exanthemata may 
be followed by rapid and complete loss of sight, lasting a day 
or two, showing no ophthalmoscopic changes, and ending in 
recovery. Such attacks are believed to be urtemic, or at 
any rate dependent on sonae toxic t:ondition of the btooil. 
A |>ecu]iarity of these cases is the preservaiion of the actjoa 
of the pupils to light. Scarlet fever is sometimes accooivfl 
panied or followed by diphtheritic ophthalmia. 

Diphtheria. — By far the commonest result ia paraiya 
(oftencst incomplete) of the ciliary muscles (eyclopleffia)i 
the irides are not affected etcepting in very severe cases, 
when the pupils may be rather large and sluggish. The 
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very syphilitio infant of about tkre- 
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symptoma come on from four to six weeks after the com- 
mencement of the illness, and generally last about a month, 
complete recovery ensuing. Diphtheritic cycloptegia is most 
commonly, but not invariably, accompanied by paralysis of 
the soft palate. In most of the casfs seen by ophthalmic 
surgeons, the attack of diphtheria has been mild, sometimes 
extremely so, the case often being described as " ulcerated 
throat ;" but inquiry often yields a history of other and 
severer cases in the family; and of general depression and 
weakness in the patient, out of prr>[>ortion to the throat 
symptoms. We find that most of thu patients who apply 
with diphtheritic cycloplegia are bypermetropic, doubtless 
because those with normal (and, a fortiori, vith myopic) 
refraction are much less troubled by paresis of accommoda- 
tion, and ollen do not find it necessary to seek advice. Con- 
comitant convergent squint is sometimes developed in hyper- 
metropic children during the diphtheritic paresis, owing to 
the increased efforts at accommodation, and this has proba- 
bly led to the statement that paralysis of the esternal rectus 
is caused by diphtheria; paralysis of the external muscles of 
the eye, if it ever occur, is certainly very rare. 

IHphtheritie and memhranout ophlhulinia are sometimes 
caused by direct infection of the conjunctiva by diphtht^ritic 
material from the throat of another person ; while in other 
cases the diphtheritic process creeps up the nasal duct from 
tlie nose, and thus reaches the lining membrane of the eye- 
lids. But in the majority of cases of "dipbtberitic" and 
"membranous" ophthalmia the. disease is a local oo^ in 
which the inflammation takes on this special form. No doubt 
there is often something peculiar in the patient's health, or 
in the state of his eye-tissues, which gives a proclivity to 
this particular pathological process; these cases arc, for 
instance, seen with particular frequency after measles, and 
less commonly during or after scarlet fever, and are more 
likely to occur in children than adults; the existence of old 
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graoiilar disensc of the conjunctiva also gireg a 
tendency to a dipljtiieritic type of inflamToation, e 
Game tendency is seen sometimes in a well-marked degree 
in ophthalmia neonatorum and in gonorrhceal oplithalmiu. 
As there Beems but seldom any reason to look upon these 
forms of ophthalmiii as the local manifestations of a specilic 
blood disease, the term " diplitlieria of the conjunctiva" 
should, I think, seldom be used. I^Iany of the hest-marked 
membranous cases occur sporadically, and without 
history suggestive of infection from throat diphtlieria 
from any other exanlhem. 

Measles is a prolific source of ophthalmia tarsi in all ita 
forms, and of corneal ulcere , particularly of the pldyctenular 
forma. It also gives rise to a troublesome muco-punilent 
opiitlialmia, and under bad hygienic conditions this appears 
liable to become aggravated by cultivation and transmission, 
into destructive disease of purulent, membranous, or diphthe- 
ritic type, 

Chic.ken-pQX is sometimea followed by a tninsient atl 
of mild conjunctivitis. 

Whooping-cough often, like measles, leaves a pronei 
lo corneal ulcers. In a few rare cases the condition knoi 
aa iKhmmia retina (sudden temporary arterial bloodiest 
has occurrred. 

Malarial /evert., especially the severe forms met with 
hot countries, are sometimes the cause of retinal hemotrl 
(oilen large and periarterial), and even of considerable 
neuro-retinitis; when there is much pigment in the blood, 
the swollen disk may have a peculiar gray color. When 
renal albuminuria is caused by malarial disease, albuminuric 
retinitis may occur. 

Relapting fever is sometimes followed during convalescenue 
by choroiditis (evidenced by opacities in the vitreous), 
or without iritis; severe inflammatory symptoms are sot 
times present, but recovery takes place. The eye chi 
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Others. 

Epidemic certbro-ipinal niejiingilia also, in a few cases, 
gives rise to acute choroiditis, with pain, cbemosis, and great 
leudiincy to rapid exudatitin of lymph into the vitreous and 
anterior chambers, and often leading to disorganization irf 
the eye and blindness.' It is tielieved that the inflammation 
may either extend lo tlie eye along the ojitic nerve or may 
occur independently in the brain and the eye. Deafness 
from disease of tlie internal ear \a slill commoner than the 
eye disease. 

Purpura has bven obserred in a few cases to be accom- 
panied by retinal or subretinal hemorrliages ; ihey are some- 
times perivascular and linear, aod in other cases form targe 
blotches. They have also been found in Scurvt/. 

Lead poisoning is an occasionally cause of Ojitic neuro- 
retinitia leading lo atrophy, of primary atrophy, and of toxic 
amblyopia (rapid and usually transient). The tvfo former 
are the most common ; the atrophy, whetlier primary or 
consecutive to papillitis, ia generally accompanied by very 
marked shrinking of retinal arteries, and great defect of 
sight or complete blindness ; it is generally symmetrical, 
but one eye may precede the other. Other symptoms of 
lead poisoning are present in nearly all cases, usuaJly chronic, 
:)nally acute. Care must be taken not to confuse 
! retinitis from kidney disease induced by lead, 
with the changes here alluded to.and which are due in some 
more direct manner to the influence of the metal. 

The deposition of lead u^ion corneal ulcers has been re- 
ferred to at p. 104. 

I PosBibl<r Boma of the rare rases tu which similar eye conditioi 
■ra BMn without apjiarelit caDse may be the aet.'ompa. 
alight and uareoogniied meningitis (k; p, 245). 



Alcohol. — Tliere is a widely spread belief amongst opii- 
thalmic surgeons tlml iilcohol, ecpeciidly in ihe form of dis- 
tilled spirit, eniises a particular rorm uf symmetricul atnldy- 
opis (the so-called amblyopia polatoritnt). Tbe difficulty 
of arriving at the truth is immenstly iucrfnsed by the fact 
tliat most drinkers tire also smokers, and that tobacco, whe- 
ther smoked or chewed, is allowed by all observers to be 
also one of the causes (or^ as some hold, the sole cause) of a 
Bimilar disease. For the inost part, but little trouble is taken 
to distinguish between the two eonditioua, or even to treat 
of them OS clinically distinct ; Dr. Hirschberg, however, has 
attempted to show that the defect of the visual Reld is eume- 
wliat ililferent in the two, and that this ditference may be 
utilized in the differential diagnosis. The question of whe- 
ther alcohol directly cau^res disease of the optic nerves will 
not be settled until observers are much more careful than 
they have hitherto been to record as typical coses of alcoholic 
amblyopia only those in which the ]Hitient has never used 
tobacco in any shape, nor in the smallest ({uantity. Magnan 
thinks alcoholic amblyopia less common than some have 
supposed.' 

Failure of one eye only, leading to atrophy of the disk, is 
described as sometimes the result of chronic alcoboliKtQ. 

7'obaceo Whatever may be the truth (and it is confess* 

edly difficult to arrive at) as to the direct influence of alco- 
hol, and of the various BubstanceB often combined with it, 
there is no doubt whatever that tobacco, whether smoked 
or chewed, does act directly on the optic nerves, and in 
such a manner as lo give rise to definite, and usually very 
characteristic symptoms. The amblyopia seldom comes 
on until tobacco has been used for many years. The daily 
quantity needed to cause symptoms is, caterii paribus, a 
matter of idiosyncrasy, and very small doses will produce 
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the disease in men who in oilier respects are nhle lo toler- 
ate large quantities of the drug. Predisposing causes exert 
a very importnnt influence ; Amongst tliese are to be espe- 
Witly noted increasing age ; nervous exhaustion from over- 
work, anxiety, or loss of sleep ; chronic dyspepsia, whether 
from drinking or other causes ; and probably sexual excesst-s 
and exposure to tropical heal [or light?). A large propor- 
tion of the patients drink to excess, and thus make them- 
selves more susceptihle to tubacco, both by injuring the 
nervous system and the slomach. But some remarkable 
cases are suen in men who have for long been total abstainers, 
in others who have lately become abstainers without lessen- 
ing their tobacco, and in yet others who are strictly moder- 
ate drinkers and in whom increasing age is the only recog- 
nizable predisposing cause. Tlie strong tobaccos produce 
the disease more readily than the weaker sorts, and chewing 
is more dangerous tlian smoking. 

Quinitu, taken in large doses, at short intervals, has in a 
few cases caused serious failure of eight, with central defect 
of field (iir, according to some, peripheral contraction). Re- 
covery is sometimes rapid, but may be delayed for mouths. 
The amblyopia is not always equally symmetricaL There 
are no ophthalmoscopic changes. 

Kidney dheiue — The common and well-known retino- 
neuritts, associated with renal albuminuria, and of which 
several clinical types are found, has been already described- 
It need only be added that the disease is commonest with 
chmnie granular kidneys and in the kidney disease of preg- 
nancy, but that it is also seen in the chronic forms following 
acute nephritis and in lardaceous disease ; and that it is liut 
rarely seen in children. The disease may relapse. Detach- 
ment of the retina is an oecjisional result in extreme cases.' 
The prognosis as regards vision is best in the coses depend- 
ing on albuminuria of pregnancy. The retinitis is intimately 
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associated with Ihe albuminuria, though the nature of the 
connection is obscure ; it is not caused by llie cardiac hyf*r- 
tropliy which ig so often present. The failure of sight caused 
by albuminuric retinitis has often led to the correct diagnoGis 
of eases which had been irented for dyspepsia, headache, or 
" biliousness." 

Id some cases of chronic renal disease with high arterinl 
tension the retinal arteries Lave heen observed by Dr. Gow- 
ers to be marhedly contracted without any retinitis. 

JHabetei sometimes causes caloract. In young or middle- 
aged patients the cataract usually forms quiukly, and is, like 
other uatarocts at the same agea, soft. As it is always sym- 
metrical, the rapid formation of double complete cataract, at 
a comparatively early age, should always lead to the suspi- 
cion of diabetes. In old persons the progress of diabetic 
cataract is much slower, and often shows no distinctive cbar- 
nclere. The relation of the lenticular opacity to the (linbetes 
ha^ not been satisfactorily explained: the presence ol' sugar 
in the lens ; the action of sugar or its derivatives dissolved in 
the aqueous and vitreous ; the abstraction of water from the 
lens owing to the increased density of the blood ; and, lastly 
degeneration of the tens from the general cuchexin attending 
the disease, have all been offered in explunation. 

In a few cases retinitis occurs attended by great oedema 
and copious (probably capillary) hemorrhagt;s into the retina 
and vitreous. 

Lmcocf/thamia is often itccompanied by retinal hemor- 
rhi^es, less commonly by whitish spots bordered by bloovl, 
and consisting of white corpuscles ; these spots may be thick 
enough lo project forwards. Occasionally tliere ia generul 
haziness of the retina. These changes are usually symmet- 
rical. In severe cases the whole fundus is remarkably pale, 
whether there be other changes or not.' 

' For a full acronnt ottheoliangnaacoGowerB'a ' Medical OpLllial- 
moioDp;.' Dr. Sbarkej has lately Hhown me a caae with dUtlm 
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Progreitive perniciout anremia is marked liy a Blrong 
tendency to retinal hemorrhages ; these sre usually grouped 
chiefly near the disk, and are striated (Gowera). White 
patches are also common, and ottcaaionatly well-marked 
neuritis occurs, I have seen hemorrhages of different dales, 
anil in one case, shown to me by Dr. Sharkey, there had 
evidently been a large exlnivngation from the choroid at an 
earlier period. The disk and fundus [participate in the 
general pallor. 

Heart ditease ib variously related to changes in the eyes 
nnd alieratioDS of sight. Aortic incompetence often pro- 
duces visible pul)ialion of the retinal arteries. This pulsation 
differs fitim I hat seen in glaucoma by extending, in many 
casus, far beyond the disk, and in not being ea marked as to 
cause complete emptying of the larger vessels during the 
diastole. In glaucoma, the pulsation is confined lo the disk, 
and often amounts lo complete emptying of the arteries. 
The difference is explained by the different mode of pro- 
duction in the two cases; in the one the incomplete closure 
of the aortic orifice, by lowering the pressure in the whole 
blood-column during the diastole, allows a reflux of blood; 
in the other increased resistance to the entrance of arterial 
blood, due to heightened intraocular tension, acts chiefly on 
the componitively yielding tissues of the optic disk. Valvu- 
lar disease of the heart is generally present in the cases of 
sudden lasting blindness of one eye, clinically diagnosed as 
embolism of the arteria centralis retina, but in some of which 
thrombosis of the same artery or its com]>anion, or blocking 
of the internal carotid' and ophthalmic arteries have been 
found pott-moTtem. Brief temporary failure or loss of sight 
n the vasctdiir disturbances lo which the 



3 punctiform hemorrhagea, chiefly periph- 
1^ eral, and dilatation with oxtremti tortuosity of thu vitins. 
I I Oowers'a 'Hcdlual OphlliHlmoscopy,' p. 27, foot-iiutu. 
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BubjectB of valvnlnr lieart diaense are snbject. It is probable 
Ibat liigh arterial tension pretlisjioaes to intrnoctilar 
rhage in cusea where tlie email vessels are unsound, and that 
the frequent nasociation of retinal hemorrhage with cardiac 
disease is thus explained. 

Acvte generalized tubereuloiit i» in a few cases accompanied 
b^ the growth of miliary tubercles in the choroid; tliey are 
said not to occur in tubercular meningitis without general 
tuberculosis. Chronic large growths of confluent tubercles 
are occasionallj seen in the e^e, and may simulate malignant 
tumors. There is reason to suspect that choroidal tubercles 
sometimes form in cases of tubercular meningitis which 
recover, and that certain ca^es of localized choroiditis not 
accompanied by serious general symptoms may be of tuber. 
Gular character. 

RhfumatUm In acute rheumatism Dr. Barlow informs 

me that he has more than once seen well-marked congestion 
of the eyes and photophobia; I believe, however, that 
neither iritis nor other inflammatory change ever occurs. 
But the subjects of chronic articular rheumatism are very 
subject to relapsing iritis. Some of these patients gife a 
history of acute rheumatism as tlie starting-point of tLeir 
troubles, others of a prolonged attack of subacute character 
lasting for many months, whilst io a third group the articu- 
lar symptoms have never been severe. In yet another series 
a liability to fascial or muscular rheumatism, or to recurrent 
neuralgia from exposure to cold or damp, are the only 
' rheumatic" symptoms of which a history is given ; in some 
of these the neuralgia is probably gouty. It is to be re- 
membered that the eye is now ami then the first part to be 
attaciied by an inflammation, which later events show to be 
clearly related to rheumatism or to gout, 

Gonorrhceal rheumatism is not unfrequently the slartiog- 
point of r«!apsing iritis and chronic relapsing rheumatism. 
Rheumatic iritis occurring for the first time in the primary 
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attach of gonorrhoeal rheumatism is. in my experience, more 
ofien Bytnmelrical than otLer forms of artliriiii: iritis, or timn 
the later attacks of iritis in the same patient ; a fact which 
sometimes makes the distinction between rheumatic and 
Byphilitic iritis difficult. 

It is believed that rheumatism is the cause of some cases 
or non- suppurating orbital cellulilis, and of relapsing epi- 
scleritis. Rheumatism is also believed to cause some of the 
ocular paralyses. 

Gout. — Gouty persons are not very unfroquently the 
subjects of recurrent iritis indistinguishable from that which 
occurs in rheumutism. Kheumatism and gout seem some- 
times so mixed that it is not always possible to assign to 
each its right share in the caiisniion of iritis; but that the 
subjects of true "chalk gout" arc liable lo relapsing iritis is 
undoubted. There is, on the whole, more tendency to in- 
sidious forms of iritis in gout than in rheumatism. It is 
also generally believed, and 1 lliink with reason, that the 
subjecis of gout, or persons whose near relatives sutTer from 
it, are particularly subject to glaucoma; acute glaucoma 
was indeed the "arthritic ophthalmia" of earlier authors. 
Hemorrhagic retinitis is also commoner in gouty persons 
than in others; it is usually unsym metrical, and lo be dis- 
tinguished Irom double albuminuric retinitis, which may 
occur in the same subjects. 

It has also been observed that the children or descendants 
of gouty persons, without being themselves subject to gout, 
are sometimes attacked in early adult life by an insidious 
form of irido-cyclilis often leading to secondary glaucoma 
and serious damage lo sight ;' both eyes are attacked sooner 
or later. The cases in this group probably seem rarer than 
they are, from the impossibility in many instanei: 
a full family history. 

I Hutfliinswi, the ' Lanocl,' Jan. 1873, 
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Several different clinical types maybe recognized in the 
large group of maJadies refern^d to in this section under tlie 
name of " iritis." Besides the purely iri tic cases, we may 
distinguish some as cyclitic, sometimea with increase, in 
other cases with decrease of tension ; in another j^roup tlic 
sclerotic and conjunctiva are chiefly affected (true "rheumatic 
ophthalmia" without iritis) ; a fourth group, in which the 
pain is disproportionately severe, may be spoken of as 
neuralgic. In a large majority, liowever, the iris is the 
headquarters of the morbid action. All artliritic eye dis- 
eases (excepting hemorrhagic retinitis) are marked by a 
strong tendency to relapse; they usually attack only one 
eye at a time, tboiigli both suffer sooner or later ; and they 
are all much influenced fay conditions of weather, being 
commonest in spring and autumn. 

The tlrumous condition is a fruitful source of superficial 
eye diseases, which are for the most part tedious and relapsing, 
are often accompanied by severe irritative symptoms, but, us 
a rule, do not lead to serious damage. The beat, types are 
— (1) the different varieties of ophthalmia tarsi; (2) all 
forma of phlyctenular ophthalmia ("pustular" or" herpetic" 
diseases of the cornea and eonjunetiva) ; (3) many super- 
ticial relapsing ulcers of cornea in children and adolescents, 
though not directly phlyctenular in origin, are certainly 
strumous ; (4) many of the less common, but very serious, 
varieties of cyclo-k era litis in adults occur in connection with 
lowered health, susceptibility to cold, and sluggish but irri* 
table circulation, if not with decidedly scrofulous manifeflta- 
tions; (5) lupus is, of course, a strumous disease, whether 
attacking the parts around the eye or other parts. 

Entozoa sometimes come lo rest and develop in the eye or 
orbit. The commonest intraocular parasite is the cysticercui 
celliiioste; it is excessively rare in this country, but com- 
moner on tlie Continent. The cysticercus may be found 
either beneath the retina, in tlie vitreous, or upon the iris. 
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and may Bometimes be recognized in each of these positions 
by its movemeiilB. Tlie parnsiie liae buen Buccicssf'ullj' itx- 
tracleil from tlm vitreous: when situated on the iris its 
removo] iDVolves nn irideclomy. Sometimes it develops 
under tbe conjunctiva, where it may set up suppurative in< 
flammation. The echinocoecus hydatid with multiple cysta 
mity develop to a large size in the orbit, and cause much 
disjilacement of the eyeball, 



B. Eye disease, or eye symptoms, indicative of loctil dis- 
ease al a distance. 

Megrim is well known to be sometimes accompanied or 
:ven solely manifested by temporary disorder of sight. This 
generally takes the form of a flickering cloud ("flittering 
scotoma" of German authors) with sermted borders, which, 
beginning near the centre of tiie Deld, spreads eccentrically 
IS to produce a large defect in tltefield, a sort of hemiopia; 
the borders of the cloud may be brilliantly colored. It 
•cts both eyes, and is visible when the lids are closed. 
The attack lasts only a sbort time, and perfect siglit returns. 
n many patients this amblyopia is the precursor of a severe 
ick hendncbe, but in others it constitutes the whole attack ; 
L never follows the headache. Less detinite and character- 
jtie symptoms (dimness, cloudiness, or muscie) are com- 
plained of by some patients. Eye symptoms from megrim 
ire said to be commoner in advanced life.' 

Xeuralyia of the fifth nerve, especially of its first division, 
n a few cases precedes or accom[)anieB blindness of the cor- 
responding eye with neuritis or atrophy of the disk. A 
liability to neuralgia of the face and head i.s not unfrequently 
observed in persona who subsequently have glaucoma (com- 
pare p. 342 and 344). 



Intense nsuralgic pain in the face or head sometim 
caiisitfl dimneas of sight of the Bame eye, wbilst the pain 

I have not hitherto aeen any evidence supporting 1 
belief that injury to bmnches of the fif^b nerve c 



eyeball 1| 



Sympathetic ophthalmitis shouli) be tnentioned here ax 
befit known instance in which inHamniallon of the ei 
caused by local disease of a distant part. 

In cases of kyUerieal heniianaH/iesia there is temporary 
delect or blindness of the eye on the same side, with color 
blindness. Such cases rarely come to the notice i 
ophthalmic surgeon. 

Cases of partial Bymmetrical paralysis of the third 
are sometimes seen in women witiiout recognizable orgai 
cause. Usually only the upper lids are affected (aymi 
cal incomplete ptosis), but other muscles may be involvi 
Its subjects are usually women of susceptible 
perament, and there is often a history of long-continued 
over-work or anxiety. Many of the cases of accommodativt 
aglhenopia, without apparent cause, occur in women witlt 
disordered menstruation. 



I 
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Diieaies of the central tiervoug gystem maybe shoi 
the eye either at the optic disk (papillitis and atrophy), ( 
in the muacles (stnibismus and diplopia). 

The diseases which most often cause papillitis are ii 
cranial tumors, syphilitic growths, and meningitis, 
of the brain and softening from embolism and thrombosis art 
less common causes of papillitis, and cerebral hemorrhag 
scarcely ever causes it. 

In a very large proportion' of all the cases of eerebt 
tumor (esciuding syphilitic growths) neuritis occurs at a 
period. The severity and duration of the neuritis vaiyfl 

I Dr. Qowors ttiiika in four-fltlha. 
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much, Bud probably depend in manj cases on the rale of 
progress aa well as on tlie chitracler of the morbid growth. 
It not uncommonly' seta in at no long interval before death, 
whilst in some cases it is very chronic. There is nothing in 
the characters or course of the neuritis to help us in the 
localization of intracranial tumor; andeicepling that a very 
high degree of neuritis, witb signs of great obstruction to 
the retinal circulation, generally indicates cerebral tumor, 
the pathological character of the intracranial disease, whether 
tumor, meningitis, or syphilitic disease, is not much eluci- 
dated by (he mere occurrence of papillitis. Tumors also 
sometimes cause simple optic atrophy by pressing upon or 
invading some port of the optic fibres. 

intracranial typhilitic diieate is a common cause of 
papillitis, the disease being eillier a gummatous growth in 
the brain, or a growth or thickening beginning in the dura 

ter, or basilar meningitis. The prognosis is much better 

n in cerebral tumors if vigorous trcalment be adopted 
early, and in all cases of papillitis, where intraciimial disease 
i diagnosed and syphilis even remotely possible, full doses 
of iodide of potassium should be promptly given. 

Meninffitii often causes papillitis, but in this respect much 
depends on its position and duration. Meningitis limited to 
the convexity, whatever its cause, is seldom accompanied by 
ophthalmoscopic changes ; on the other hand, basilar raen- 

itis very often causes neuritis. The neuritis in basilar 
meningitis is probably proportionate to the duration and 
intensity of the intracranial miechief, being comparatively 
slight in acute and rapidly fatal cases, whether they be tuber- 
cular or not. In tubercular cases the disease seems espe- 
cially related to the occurrence of inflammatory changes about 
the ohtHsma (Oowers) ; and tbe neuritis in cases of cerebral 
lumor also ainims sometimes to be caused by secondniy men- 
ingitis set up by the growth. When patients recover from 
meningitis the neuritis may pass into atrophy and cause 



; Euch cases nre rommonest id cbildren, iwd form 
an important group, nell known to opbtbalmic aurgeona ; it 
i^ probable tbat some of tbem may be instancee of recoverjr 
from (uberculfir meningitis. 

In rare cases papillitis occurs with severe bead sjmptomB, 
ending in deatb, but witLout microscopic ehanges in Ibe 
brain or membranes. Microscopical changes in the brain 
substance, justifying the term cerebritis, bare been found in 
one Buch case by Dr. Sutton, and in another by Dr. Stephen 
Mackenzie. It is to l>e remembered tbat optic neuritis may 
be caused by various altered conditions of Ibe blood, and that 
il is occasionally seen without any eridence either of central 
nervous disease or of a morbid stale of the blood. 

Hydrocephalus rarely causes [inpillilis. but often at a late 
stage causes atrophy of the optic nerves from tbe pressure 
of the distended third ventricle ou the chiasma. Dr. Barlow 
informs me that in several cases he has observed a very gross 
form of choroiditis ending in immense patches of atroj 
and I have also recorded one such case. 

Tliere appears to be an intimate relation between 
occurrence of convulsions and tbe formation of lamellar 
cataract, this form of catai'act being scarcely ever seen ex- 
cept in those who have had fits in infancy. A very striking 
deformity of the teeth is aleo nearly always present, depend- 
ing upon an abruptly limited deficiency or absence of the 
enamel on the upper part of the tooth. The teeth afieuled 
are the first molars, incisors, and canines, of the permanent 
set. The dental changes are quite different from those which 
are pathognomonic of inherited syphilis, although mixed 
forms are sometimes seen.^ The relation between the 



gross 



' The tselk IB heredilar^ lyphilit. — None of the Jirit get of 
are cliaraoteriBticallj altered, though tlie incisors frequentlj dec*)''' 

In the pernianent eel only two l«eth, the central upper incisora, 
are to be relied upon ; but the other IncisorB, both upper and lower, 
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vulsions, till? cntanict, anil the dt^fuclive ilentul enamel tiiis 
not iieen Eiatisfaclorily explitined, Mr. Hutchinson has col- 
lected matij facte in faror of the belief thnt the dental defect 
is due ■□ stomutitifl interi'ering with the calcification of the 
enamel before the eruption of the teeth, and that mercury is 
the commonest cauee of this stomatitis. On this hypothesis 
the coincidence of the dental defect and the cataract is due 
to mercury having been usually prescribed for the infantile 
convulsions from which these calaraclous children suffer. 
There also seems, however, much probability in the stippo- 
eilion that the defect of the crystalline lens and of the 
enamel, both of them epithelial structures, may be caused by 
Bome common induence; although the facts that the peculiar 
teeth are often seen without the calnnict, and the cttliinict 
occasionally seen with perl'ecl (eetli, ap|hcar to weaken this 



The diseases most commonly causing alrophy not pre- 
ccdeil by pitpiUitit are the chronic progressive diseases of 
the spinal cord, es[>eciully locomotor ataxy. The atrophy 
in these cases is slowly progressive, double, though seldom 
beginning at the same time in both eyes, and it always ends 
in blindness, altliough sometimes not until after many years. 

and the Ilrat roolftrs, are often defurmeil from tho same cauBe, Tha 
obRravtt'rlstlu ulintigu iu tLu upper oentra! inc[sors appears to de- 
pend upou dcfocllve farmstion of the dentine, and in K less dei^ree 
of IhH unsmel, of the orntrsl tobu of the tooth. Soon after the 
emplinn of the tooth this lobe wears avny, leaving at the centre 
of the cutting edga s vertical notch. If the change have been so 
greftt as to prevent the formation of tho centml lobe, we find in- 
Ble*d of the notch, a narrowing aud thinning of the cutting edge 
in eoinpnriaun with the crown, which, according to its degree, pro- 
duoes a reBemblunce to a scrow-<l river, or to a peg. The teeth ore 
also usnalty tun small in every dimension, an that tlic incisors are 
often separated from one another by considerable spaces. In ex- 
trsiDe oa*M all the UioUorB ars pc^gy sod much dwarfed. 
8U 
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Stmilnr atrophy Bomelimes occurs in the early stages of 
geneinl parulysis of the insine, but in the only two cases of 
this kind that I have seen ataxic symptoms 
pn-scDt. It is also, but much more rarely, sern in lal 
and in insular sclerosis. In the last-named diaense. amUy^ 
opia without ophltialmo!<copic changes is occasionally seen. 

Motor difordert of Ike eyes Some of the commoner 

causes of ocular palsy have been already given. It may be 
meutioned here lliat basilar meningitis often causes paralysis 
of one or more of the ocular nerves with squinting (and 
double Tision if the patient he conscious), and, further, tliot 
the palsy in such cases often varies, or appears to vary, from 
day to day. I.ocomalor ataxy and general paralysis of ihe 
insane are sometimes preceded by temporary paralysis of 
one or more of the eye muscles, causing diplopia, and there 
may for some years be nulliiiig else to attract the patient's 
attention ; the same diseosi's may also be preceded by 
paralysis of the iris and ciliary muscle. Paralysis of one 
third nerve coming on at the same time as hemiplegia of 
the opposite side may point to disease of the cms cerebri on 
the side of the palsied IhirJ. Loss of one of the aseocialed 
or eonjugale movements of tlie eyes (e. g , loss irf power to 
look to the right or left) is, in most cases, only one among 
much graver symptoms iu recent hemiplegia; but a few 
such cases have been seen in which, with the exception of 
headache and vomiting, there were no serious symptoms 
(Priestley Smith). 

Insular (disseminated) sclerosis is often aeeompanied 
nystagmus, characterized by the irregularity, both in ampt 
tude and rapidity, of the movements. 

C. Cases in which the eye shares in a local j 
affecting the neighboring parts. 

In herpes zoster of the first division of tlie fifth n 
eye participates. When only the supra-orbital or a 
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troclilpar hmnchcs aic altncki rl, ilie cyebitll I'sonjies, nr is 
only 9U|ierJiuially congi-stcil tinil tli« lid nwollen. But if the 
eruption occurs on the parts EuppluH] by the nasal or infra- 
troulilear branches (i. f., if the sputa extend down to the tip 
of th« nose), there i» commonly inflammntion of the propur 
tissues of the eyeball (ulceration ot cornea and iritis) ; for 
the sensitive nerves of the corneu, iris, and choroid are 
derived, through the long root of the ophthalmic ganglion, 
from the nasal branch. The pain and swelling of the 
Iierpetic region are often so great that the attack gets the 
name of "erysipelas." In rare cases paralysis of the third 
serve accompanies the herpes. 

In paralyiU of ihf jirit dlmsion of the Jiflk the cornea 
and conjunctiva are aniesthetic; the cornea may be touched 
rubbed witliout the patient feeling at all. In many cases 
ulceration of the cornea, usually uncontrollable and destruc- 
tive in character, takes place. It is doubtl'ui whether this 
k due directly to paralysis of trophic libres running in the 
trunk of the fifth, or indirectly to the aniesthesia- The 
jmnsthesia operates first by allowing injuries and irrtlalions 
r unperceived, and, secondly, by removing the refles 
Aflcct of the sensitive nerves on the calibre of the blood- 
vessels, and thus permitting inflammation to go on uncon- 
trolled. 

In paralyttg of the facial nerve the eyelids cannot be shut, 
»nd the cornea remains more or less exposed. When a 
Strong efibi^ is made to close tlie lids the eyeball rolls up- 
Trards beneath the upper lid. Epiphora is a common result 
of facial palsy. Severe ulceration of the cornea may occur 
from the ex)M)sure. 

Paralysis of the cerrical sympatltelie causes some narrow- 
ng of the |uili)ebral fissure, apparent recession of the eye into 
the orbit, and non-dila lability (rather than contraction) of 

! pupil. No changes are observed in the calibre of the 
Mlveescls of the eye. The pupil is said to be less con- 
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tracted after dirision of llw sympathetic tnink tlian wlien 
the trunk of the Mh (utid Kith it llie oculo-sym{iatiietic 
fibres) i» cut, and knowledge of tliia may hn. now uiid then 
HEeful in diugnusiB. 

In eropblhnlim'c goitre t!ie pyehalla are too prominent, 
and the [irotrusioD, tlioiigh not always ijuite equal, is nlmost 
invariahly bilateriil. It is often appai'ently increuned in 
slight cases by an involuntary and excessive retraction of 
the upper lids, es|>eciiilly when the [talient looks down. In 
severe cases (he proptosis may be so great lis to prevent full 
closure of the lids, and in these, uleeniliun uf the i^ornea is 
to be feared. In such cases it is beneficial to shorten the 
palpebral lissure by uniting the borders of the lids at the 
outer can thus, or to divide the tendon of the levator pulpebne. 
No changes are present in the fundus, excepting sometimes 
dilatation of arteries and spontaneous arterial pulsation. 

Ji'rggipelag of the face sometimes invades the deep tissues 
of the orbit and causes blindness by aCecting the optic nerve 
and retina. On recovering from the erysipelas in such a 
case, the eye is found to be blind, and the ophthalmoscope 
shows either simple atrophy of the disk, or signs of past 
retinitis also. Other forms of orbital cellulitis may leud to 
the same result. 
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Nitrate of Silver. 

MltigRti-d Solid Ifitrate of Silver : 
Nitrate (if Silver 1, 
Nitrate of Potash 2. 
PnGed togetliiT itni) run iiltn mniilils to tiirm sh'irt, pointed stichs. 
UaoJ for grnnnlar lids and pumlunt npLtlialniia, 
Thi! strength abovu given is knoivn as No. 1, and is thst which 
1 guDctrHlIf use ; tlireH weaker forma ara made, kuuwn aa Nub. 2, 
3, ftnd 4, oontaiuing roBpecttvely 3, 3j, and 4 parts of Nitrate of 
Potash to 1 of Nitrate of Silver. 

Pure Nitrate of Silver is never to be used to the uonjunctiVA. 
Solalient of Nilralc of Silfen 

(1) Nitrate of Silver gr. x, 
Distilled WaU-r Si- 

TTsi-d by the surgeon for purulent ophllinlmia, recent granular 
lidB, and some uleers of cornea. 

(2) Nitrate of Silver gr. j or ij, 
Distilled Water Jj. 

Useil hj the patient in various forms of aeute oplithalniia ; only 
ft few drops to be used at a time, and not more than three tiuiea a 

All SoluliouB of Nitrate of Silver should Iw kept eillier in a deep 
lilae Imttle, or in a dark place. 

StlWHATB OF Coffer. 

A oryBtal of Pure Sul/'hiiie of Capper, araoolhl.v jKiiiit"!, may be 
naed lor touching granular llda of old standing. 
LiipU Dieinu) ; 

Sulphate of Cojiper 1, 
Alum 1, 

Nitrate of potash 1. 
Pubed together, and Camphor equal lu ^ of the ulxile added. 
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The preparation is run into moulds to form sticks. It should be 
kept in a stoppered bottle. 

Largely used for the treatment of chronic granular lids. 

Lead. 

Lead Lotion : 

Liquor Plumbi Snbacetatis (B. P.) 5j» 
Distilled Water Oj.— (1 in 160.) 
Used in chronic conjunctivitis when the cornea is sound, and in in- 
flammations of the eyelids and lachrymal sac. 

Spirit Lotion : 

Rectified (or Methylated) Spirit Jiv, 
Water §xvj. 
Used as an evaporating lotion to allay or prevent inflammation 
of the wound after operations on the eyelids. 

Lead and Spirit Lotion : 

Spirit Lotion Oj, 

Liquor Plumbi Subacetatis (B. P.) ^i}. 
Used in the same cases when there is no fear that the cornea is 
abraded or ulcerated. A better antiphlogistic than spirit alone. 

Mercury. 

Calomel Powder : 
Used for dusting on the cornea in some cases of ulceration. 
Flicked into the eye from a dry camel-hair brush filled with the 
powder. 

Yellow Oxide of Mercury ( Yellow Ointment) : 

(1) Unguentum Hydrargyri Oxidi Flavi (B. P.) (1 in 20), 
or Yellow Oxide of Mercury gr. iij. 
Vaseline 3j (1 in 20). 
(2) A weaker preparation, containing gr. j of the Yellow Oxide 
to 5J (1 ill 60), is sometimes useful. 

Used in many cases of corneal ulceration and recent corneal 
nebulae, a morsel as large as a hemp-seed being inserted within the 
lower lid once a day. It is also suitable for ophthalmia tarsi. 

Red Oxide of Mercury {Pink Ointment) : 

Red Oxide of Mercury gr. iij. 
Vaseline 5j« 
Used for ophthalmia tarsi, etc. Was formerly used for corneal 
ulcers and nebulae ; but the Yellow Oxide, which being made by 



Nilrale of Mercury {Cilrlne Oinlmtnl) : 

Dngnentum Hydrargyri Nitratia (B. P.) 5j, 
Vaspline or Pri'pareii Lard S^ij- 
Dsed in the itaae uase as tliu Red Oxide. 

Sdlpratb op Zimc ; 

Suliihate of Zinc gr. j or ij, 
Wal.T or Rose Water 5j. 

CULORIDG OV Zl.\C : 

Chloride of Zinc gr. ij, 
Water Sj, 

Dilate Hydrochlorio Aeid, jaat enough to make n 
clear solution. 

Alnm gr, iv to gr. i, 

WMer Si. 
The above lotions are in cotDmon use in the wilder forms of acate 
■nd ohronio ophthalmia. Tiia Chloride ocaaaionally irritntea ; it 
IB eapeoiaily used in purulent and severe catarrhal ophlhalmia 
instead of the wealt Nitrate of Silver loliong. Tlie stronger Aium 
Intion is often used in the Bame cases. The Alom and Sulphate of 
Zinc lotions may be used unapnringlj to the conjunctiva; the 
Cliloride, even in severe (^ascs, not luoro than six times a day. 

Carbonate of Soda gr. x, 

Wntor gj. 
Used for softening the urusts in severe ophthalmia tarsi, A iimnll 
quantity of the lotion, diluted with its own hulk of hot watrr, lo 
be naed for soaking the edges of the eyelids for ten or Bfteoii luiiiutes 
night and morning. 

Tab *«) Soda ; 

Carbonate of Soda 3ia»i 
Liquor Carlmnis Detergena 3J to 5ss, 
Water to Oj. 
Used in the same cases as the last. 
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Borax : 

Biborate of Soda gr. x, 
Water Jj. 
Used in the same cases as the last. 

Atropine : 

(1) Strong Atropine Drops: 

Liquor Atropiae Salphatis (B. P.), 

(Sulphate of Atropia gr. iv, 

Distilled water 5j.) 
Used in all cases where the rapid and full mydriatic action of the 
drug is required. The ciliary muscle and iris do not thoroughly 
recover from the effect of complete atropization for about ten days. 

(2) Weak Atropine Drops: 

Sulphate of Atropia gr. J, 
Distilled water Jj . 

Used when for optical purposes it is desired to keep the pupil 
partially dilated for a long time, as in immature nuclear cataract. 
A single drop about three times a week will generally suffice. 

Solutions of Sulphate of Atropine will keep for an indefinite 
time ; the flocculent sediment which often forms does not impair 
their efficiency. 

The Liquor Atropiae (B. P.) which contains rectified spirit is irri- 
tating to the eye and should never be used. 

Daturine : 

Sulphate of Daturia gr. iv, 

Distilled water Jj. 
Used as a mydriatic in cases where Atropine causes conjunctival 
irritation. 

DCBOISINE : 

Sulphate of Duboisia gr. iv, 

Distilled water gj. 
A new mydriatic, acting more quickly and ix>werfully, and pass- 
ing off in a shorter time than Atropine. Said to be tolerated in 
cases where Atropine causes conjunctivitis. To be used with great 
caution, as well-marked toxic symptoms are often caused even by 
two or three drops to the eye. A weaker solution (gr. j to §j) is 
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EsERiNE (ttiH Alkaloid nC Calabar Ituan) ; 
Sulpliate of Banria gr. ij, 
Distilled wBler gj. 
Used in mjdriasiB and paral.TBis of tlie aucommodation wliuther 
CBUBHd by Atrnpino or b/ niirve lesioiia, in some forma of onrneal 
ulcer, and in acutu glaucoma- Its tilTcct only loata an hnur or two 
%l tint ; after auveral WEHka' uae it remalna oonaiderably longur, 
but ni?v«r nearl/ ao long aa that of Atropine. 

All tb» mjrdriatirs and lu/otics ina; Ihi obtalnud in the form of 
amall gelatine dieka of known atrengtL, which are aomctimeB more 
reniunt tbau thu aolntiuua. 



Bblladonha Foheetatiok : 

Extract of Belladoona 3j to 3iJ, 

Water Oj. 
Warmed in a onp or small basin and nsed aa a lint fomentation 
in suppurating and aerpiginoua ulcers of cornea. 

BAKDJLOBa for tlie eyee maj be nf tbin flannel or aoft caliuo. A 
:d or knitted cotton bandage, about ten inches long, with four 

tails of tape, or a loop of tape umbrBciug the back of the head 

{Liebreidli'a bandage), is very oonvenieiit after the more seriona 

operations. 

fhen absolute exclusion of light is desired it is best to nat> a 

bandage made of a double fold of some tbin black material. 
Fine old linen is bcttLT than lint fur placing nest tlie skin in 

dressing after operatioim. 

SnAnitB may be made of thin carilboard oovered with some dark 
lerial, or of stout, dark blue paper, like that used for making 

grocers' sugar bags. Shades of iilack plaited straw are also rery 

linht and convenient. 

hades, to be eflectual, should extend to the temple on each side, 

BO aa to exclude all side light. 

Pbotbctite Olassbs .- 

Various patterns of glaasM are made Inr the purpose of protect- 
ing the eyca from wind, duat, and bright light. The glasnes are 



358 FORMULA, ETC. 

flat, or hollow like a watch glass, and colored in various shades ot 
blue or smoke tint. The most effectual are the ones known as 
** goggles;** in these the space between the glass and the edge of 
the orbit is filled by a carefully fitting framework of fine wire gauze 
or black muslin, by which side wind and light are excluded. 

Other forms, known as "horseshoe'* or **D,'* and "domed** or 
'* hollow,** glasses are also in common use. 

Tbst Types : 

Snellen*s types for testing both near and distant vision under 
an angle of 5 minutes can be obtained, in several languages, in the 
form of a small book, from Williams and Norgate, 14 Henrietta 
Street, Covent Garden. 

The types which I generally use for testing near vision are those 
used at the Moorfields Hospital, where they may be obtained. They 
can also be Iwught, conveniently mounted, of Walters and Co., 
Instrument Makers, Albert Embankment, S. E. These types nearly 
resemble those of Jaeger, and, though less correct theoretically than 
the corresponding types of Snellen's scale, are more convenient in 
practice for testing the reading power. 

A convenient set of tests, small enough to be carried in the 
pocket, has been arranged for me by Mr. Hawksley, 300 Oxford 
Street. It consists of types for near and distant vision, a pupilo- 
meter for measuring the pupil, a set of colored stuffs for color-blind- 
ness, and a small series of lenses for testing refraction. This case 
is intended cliiefly for ward wx)rk and general medical cases. It 
may be also bought without the lenses. 

The set of Colored Wools recommended by Prof. Holmgren, of 
Upsala, for testing color-blindness can be obtained for about five 
and sixpence from P. Dorffel, Unter den Linden 46, Berlin. 
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irritation, 74 


•lioholio, 338 




from defwtive inuigeB,231, 
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DASRDOW'S (iisfsae (sm 
i> Goitre). 


BupproBBion, 231 


tobacco. 2^, 338 


Black eye, 127 




Bienorrhoja, (i7 


i^r^niM 0flht fg-l, 249 


Blepharoapafiiu {.ni-ismiHlii: closure 


AniMHnetropin ianeqml rrftvction 


«/.!l^id>), ft3 


oflJiehmt^t-). 277 


Blindness of one eye, nndis- 


Appwent size of oljeots. 31 


L'uvered, 14, 232 


Aroiia, indnmniAtor/, 103 


Bloodviasels of eye, external, 23 


wnilta, 103 


Blows on eyeball, 132 


.^ ■ 



^aS^^^^^^^^lHDEX^^^^^^^^^^^^l 


Brain (Mi^Cmlirnl). 


Choroid, coUoid disease, 163 ^^| 


Burns of ODiiJuuiitivii Sind i»iruea. 


enlnbonia, ItiS ^^^| 


Vii 


<<0U|;i!St;ou, 1(19 ^^M 


Biirow'a operation for entropion. 


diaeaaea, 150 ^^M 


2i)7 


hemorrhage, 160, 167, 168, l^^l 




myopie changes, 16S ^^^H 




rupture, 131, 103 ^H 


flATAEACT, 13n 
V eoncuaaion, 149 


aarcoma, 245 ^H 

s^rs, 156 ^^M 


oongeniUl, US 


102 ^^M 


oortiua!, 140 


Choroiditis, appearanocs, 161 ^^^M 


diagnoBiB, 145 








extraction, ISl 


meningitia, 337 ^^^1 


liard, 141 


syphilitic, 1U2, 16G ^^H 


lamellar, 142, 155, 348 


Choroido-retinitiB, 165, 189 ^^H 


matnre, 145 


Ciliary ctrageatioa (lae Ccmg^^^H 


myopia eanaed by, 260 


i^^H 


nnclear, 140 


region. 122 ^^M 




diseases, 115 ^H 


over-ripa, 149 




posterior polar, 143 


cUfi ia duiroid), 169 


primary, 144 


of Iria (,clejl in iVw, tauaUg n- 


pyramidal, 143 




BBccndftry, 144 


deft «,ud, bs iri3«tomg). l^^H 


senile, 141 


Bight after operationa for, 154 


Color-bllndneas, 33, 1S3, 228 ^^H 


single., operation in, 162 


defect in amblyopia, 334 ^^H 


anlntinn, 151 


perception, 193 ^^H 


suction, 151 




tranmatiu, 13«, 149 


Congenital cataract, 14B ^^^H 


Catarrhal ophthalmia, TO 


Congenital dermoid cyst, 23S ^^M 


Caualies, iujuriea by, 134 


tnmor (solid) 23S ^^H 


Cellnlitia of orbit, I2S, 352 


fibro'fatty growth, 23S ^^H 


Central sootioina, 233 


irideremia, 114 ^^H 


Centre of movoment of eye, 249 


ptosiH, 60 .^^^H 


Cerebral tnmora, neuritia in, 346 




Cerebral ayphilia, 347 


circum-oomeal, 22 '^^^H 


C.'rebritiB, nenritiB in, 347 


coujunctlTal, 22 ^^^M 






Chancre on eyelid, 59 


Conical cornea. 94. 260 ^^^H 


ChemoBJB (iriioiia o/^ the ocufar am- 


Conjunctira, burns and. Mftlj^^^H 


juncliea either pasiiLt or injiam- 


^^H 


««lors), B7 


dry patches, 190 ^^M 


Choked diflk, 219 


warts, 236, 237 ^^H 




Conjunctivitis (see OplitlUdnU^^^I 


Choroid, appearanoeB in diaease. 


[bllicularis, 76 l^^H 


168 


Convulsions and lainellu nt^^H 


health, 45, 157 


ract, 348 j^^H 


atliernma, 184 


Coredialysis (scnamfiM o/" ^^^^1 


atrophy, ISS 


/r™ iU citiar!, oUach^iMi, ll^H 


J 



IMl 


KX^^^^^^^^86^^^H 


Cornea, abraaion, 133 


Diplopia. crr>99e>l, 284 ^^| 


disBsses, 81 




examination, 17 


spnnd to IhB eyes) , 284 ^^H 


foreign body, 133 


In locomotor iitaxy, 350 ^^^H 


lead opacity, liU 


nimiingitis, 350 ^^H 


BloughinB, 152 


monoutiiar {double tight with ^^H 




oae nae), n, 20 ^^H 


nloeratioQ, 82, 84 


Dir^t examination, 38, 49 ^^H 


after Bmallpox, 334 


DiBlo«Btion of lena, 131 ^^H 


Cnrneal section for nlcor, S4 


DistichlasiB (<ioahle row of eye- ^^H 


CorreBpoiidiiig poinia, 281 


Insliei, tallies dUplaetd and di- ^^H 


CrsHOKnt, myopic, 2a4 


videil into two roa'ii bv disloHioa ^^^| 


Cupping of (iiak ^n glaucoma, 


of edge qf lid), SO ^^M 


201, 204 




piijaiolcigieal, 44 




Culani«ii9 horn, 57 


'CCCin'MOSIS in ophthalmia, ^^H 
L 67.71 ^H 


Cyolitis, 115, 119 


traumaiiu. I'Jl, 125 


orbital fracture. 127 ^^H 


Cycl.writL«, 117 


Eotiilio.'4>oGn9 in orbit, 346 ^^H 


Cyelo-keratitia, 117 


Kmlioliaui of retinal artery. 184 ^^H 


Cycliiplfgia (paraliiaii of ciliara 


Kuimetropia (the rejractiee cendi- ^^^H 


™«iie), 12S, 291 


lion of the normal eye •tilhaeeam- ^^^H 


CyatiB tumors in lids and orbit, 


modalioa rrliaed: panillcl rnyi ^^^^| 


239 


/ocuased ui^n the retina), 249 ^^H 


Gysticercua in eye, 198, 344 


Emphri^ema of lids. 128 ^^H 


CyatBofiriB, 248 


Endui^ic night blinduea9, IS!) ^^H 


Cyala, lympUatio, ot oonjunetiva. 


Euiarguineut of eye aa a aymp- ^^^| 


238 


21 ^^1 


orbital, 242 


EntuxoA in eye, 344 ^^^1 




Kntropion (innrsioti of esefi4; ^^H 




w Ihat its outer tu^aee u in ^^^^| 


U (ionD/iAaiucirjnwi mr), M 


contact with the egehail). ^^^H 


orgatiio, 80, 296 ^^H 






W»««o/Me ducl«oJtk.l^- 


Epi can thus, 60 ^^^^| 


rymat gland), SI 


Epiphora (icalBi'i/ eye, learejliop- ^^H 




intj orer edge of lid oming to ^^^^H 


Dermoid oyst ot eyebrow, 236 




tumor of eyeball, 238 


JIo«'), ^^1 






IBS, 339 




Diabetes, diseasea &om, 340 


Klerotic and conjaneiiBa) , 1 15 ^^^| 






Dioptric, 29 


Rpithelioma of conjunctiva, 238 ^^H 


Diphtheria, diaeaara from. 33S 


Erysipelat), conjonattva in, 72 ^^^M 




ontio atrophy from, 352 ^^^1 


modatioQ, 288 


Eaerine in glaucoma, 21U, 21S ^^H 


ophtholraia. 72 


EKcision of eyi> in sympathetio ^^^| 


Diplopia {du«hU tHghl i >tmng two 


Btfectiona, 125 ^^^H 


imag^«/th.«,m.^j.c,),-ia. 


for injury. 137 ^^^^| 


£62 
31 


Exutusion of pupil, 108 ^^H 


, 


^^^^^^H 
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Exophthalmic goitre, 351 
External examination, 17 
Eyelids, diseases, 53 
ulcers, 58 



FACIAL nerve, paralysis, 62, 
351 
False image, 282 
Far point, 30, 251 
Fibro-fatty congenital growth J 

239 
Field of vision (see Visual field). 
Fifth nerve, herpes, 350 
influence on tension, 210 
injury to, causing amaurosis, 

345 
paralysis, 62, 351 
Flittering scotoma, 345 
Fluctuating tumors of orbit, 241 
Focal illumination, 35 
interval, 270 
length of cornea, 248 
lens, 248 
Fovea centralis^ 45, 171 
Foreign body in eyeball, 122, 
136, 139 
on conjunctiva, 134 
cornea, 133 
orbit, 129 
Fourth nerve, paralysis, 287 
Fracture of skull causing ocular 

palsy, 292 
Frontal sinus, distension, 240 
Functional night blindness, 190 



GELATINOUS exudation in an- 
terior chamber, 107 
General diseases causing eye dis- 
ease, 331 
paralysis of insane, 349, 350 
Giddiness from ocular paralysis, 

289 
Glaucoma, 200 
absolute, 203 
acute, 200, 203 
after extraction of cataract, 

215 
cases for operation, 213 
causes, 208, 209 



Glaucoma, chronic, 200, 201 
from anterior synechia, 216 
intraocular tumor, 246 
posterior synechia, 110 
sympathetic ophthalmitis, 
123 
fulminans, 204 
hemorrhagic, 215, 217 
maligna, 215 
primary, 200 
premonitory stage, 200 
Glaucoma, secondary, 110, 200, 
215 
second operations in, 214 
simplex, 202 
subacute, 200, 202 
theory of iridectomy, 211 
Glaucomatous cup, 201, 204 
Glioma of retina, 244 

cases simulating, 245 
Goitre, exophthalmic, 351 
Gonorrhoeal rheumatism, iritis 

from, 342 
Gout, inherited, eye diseases in, 
343 
personal, eye diseases in, 343 
Gouty cyclitis, 120 

iritis, 110 
Granular ophthalmia, 74 
"Ground-glass" cornea, 82 
Gun-shot injuries, 135 



HEMORRHAGE, choroidal, 160, 
163, 167, 108, 255 
into anterior chamber, 106, 131 
intraocular, from injury and 

operation, 130, 131 
retinal, 175, 184 

Hemorrhagic choroiditis, 168 
glaucoma, 215, 217 
retinitis, 183 

Heart disease, eye disease from, 
341 

Hemeralopia {day sight ; term ap- 
plied to cases ivhere sight is espe- 
cialJg defective at night, night- 
blindness'), 187 

Heraiopia {half-sight; any condi- 
tion causing loss of one-half of the 
visual Jield), 



IHDSX. ^^^^^SR^^^^^B 


Hemiopla in mejp^m, 34fl 


Iri<lp<:t<imy for IritiB, 113 ^^M 


Hereditary Bmbiju.pia, 234 


corneal uleer, !J4 ^^M 


dU^aae nf »ptk nen-es, ::34 


elau.:oma, 210, 213 ^^M 


of rutlua, ise 


IriAeremia (ali$<^.nee of irif), oon- ^^M 


ByphilJB, eye diaeaaBH iu, 95, 


genital, 114 ^^H 


164, 333 


Irido-ohuroiditis, US ^^M 


Herpes zoster, T2, 3E0 


cyclitis, 117 ^H 


oomew (see PhlyutouuUr Oph- 


Iridoplegia (oarahtuo/irii),2S(l ^^H 


thalmia). 


from injury, 132 ^^H 


Homonjmons diplopia (see Dip- 


Iridotomy (or frifmay, mttinj Oe ^^H 


lopia). 


iVi'i withoM removing anv of ix), ^^^^| 




31S ^^H 


195 


lri», congestion of, 26, 134 ^^H 


Hydatid in orbit, 242 


cyst. 248 ^^H 




cpithdlal tumor, 24S ^^H 


optic atrophy, 348 


2r. ^^1 


Hyperieathesia of rotliift, 190 


prolapse, in4 ^H 


Hypermetropi.i (rt/rartice condi- 


sarcoma, ^7 ^H 


tion i« u-h-ch nU!«a lia iH/ronl 




•jf,.rinnix,l;-onu),2Sl 


Ititic adlicsion («« Syneuhia). ^^H 


acinirert, 263 


Iritis, chronic, 109 ^^H 


how U> measure, 267 


gouty, ^^H 


Hyplifema (Wood In lonrait part of 


plastiv, 332 ^^H 


anterior ehiimttr), IU7 


rhHumatic, 110 ^^^H 


Hypopyon (p'la in toatfat pari of 


^^1 


iinlri wr chanAer), 88 


suppurative, BS, 107, 111 ^^^H 


in iritiH, SI, 10(i 


syphilitic, 110 ^^H 


derpigiuoua ulcer of cornea, 


traumatic, 111, 154 ^^1 


87 


Iscbiomia of disk, 219 ^^H 


Hysteria, amblyopia, 346 


187 ^^H 




Ivory exostosis, 240 ^^1 


TCE-BLINDNES9, 190 
1 M.^ntical points, 381 


^^1 


JTERATITIS, difl-uai' forms, 95 ^^H 
11 marginal, m, 98 ^^H 


Idiopathio phthisis Imibl. 120 






nation, 37, 41 


Betmndary forms, 101 ^^H 




ayphiliiic, 93 ^^H 


Injuries, 127, 130 


vascular {.fex. also Fannus and ^^^H 


Injury, eicision for, 137 


Ulcers), ^H 




Kidney disease, eye in, 339 ^^H 


Insufficiency of internal recti. 




260 




Intracrauiol syphilis, neuritis. 


T ACHRYMAL dist^asBs, 60 ^H 

L gland, ahHoeas, CI ^^H 


347 


Inlraooular tumors, 344, 247 


iuHammation, 61 ^^^1 


hcmorrliage, 130, 133 


sac, abscess, lU ^^^H 


Jriduclomr Xcailing nut a piece nf 


disease, li3 ^^^H 


(Ar.r.0,313 


gr<>wlh,230 ^^H 


exciting glaucoma in other 


HUietiir<.-, (!4, 301 ^^H 


eye. 810 


lAobrymation, 1)2 ^^^^^| 


-^^ 
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Lamellar cataract, 142, 155, 349 

lAtmina a'tbrosa^ 43 

Lead, opacity on cornea, 104 
optic neuritis, 225, 337 

Lens, dislocation, 131 
senile changes, 140 

Lenses, numeration, 29 

Lenticular ganglion disease, 292 

Leucocythaemic retinitis, 340 

Leucoma (« patch of dense opacity 
of cornea from any causCy but 
usually employed only for opaci- 
ties of old date. When the whole 
cornea is opaque the adjective leu- 
coma tous is often used), 82 

Lice on eyelashes, 58 

Lime burn, 134 

Lippitudo Reversion with rawness 
of the edge of the lid, usually the 
result of severe ophthalmia tarsi) , 
54 

Local irritants causing ophthal- 
mia, 72 

Locomotor ataxy, cycloplegia, 
350 
diplopia, 350 
iridoplegia, 350 
optic atrophy, 228, 350 

LupuH conjunctiva, 237 
t^yolids, 50 

Lvnipliatic cysts of conjunctiva, 
*238 



MACULA, halo round, 172 
lutea, 45, 171 
Malarial n'tinitis, 336 
Malignant tumors (see Tumors). 
Malingering, 235 
Measles, disease from, 336 
Megrim, eye symptoms, 345 
Meibomian concretion, 57 
cyst, 56 
stye, 55 
Membranous ophthalmia. 72 
Meningitic choroiditis, 337 
Meningitis, epidemic cerebro- 
spinal, disease in, 337 
neuritis in, 347 
recovery with optic atrophy, 
347 



Meningitis, syphilitic. 333, 347 
tubercular, 342, 348 

Metrical scale, 29 

Milium, 58 

Mobility of eye, examination, 18 

Molluscum contagiosum, 57 

Moon blindness, 189 

Mucocele {chronic inflammation and 
distension of lachrymal sac), 64 

Muscse volitantes {smcUl moving 
specks in the visual field, most 
troublesome when looking at bright 
objects. Probably indicate mi- 
nute and varying opacities in the 
vitreous, and are very seldom of 
any real importance), 252 

Mydriasis {persistent dilatation of 
pupV), 26 
from blow, 132 
paralytic, 289, 290 

Myopia, 250 

choroidal changes, 166 

hemorrhage, 224 
from conical cornea, 260 
incipient cataract, 260 

Myopic crescent, 254 

Myosis {persistent contraction of 
pupil), 26 
paralytic, 290 



NiEVUS of eyelids, 236 
Near point, 30, 251 
Nebula {a faint, localized opacity 
of cornea, usually employed only 
for old opacities. If the whole 
cornea be so affected, it is called 
nebulous). 
Neuralgia preceding glaucoma, 
210, 345 
neuritis, 345 
dimness of sight in, 346 
Neuritis, optic, appearances, 220 
atrophy after, 221, 228 
causation, 218, 223, 346 
from cerebritis, 348 

intracranial tumor, 347 
lead, 225, 337 
meningitis, 223, 347 
orbital disease, 224 



IRDIX. 365 ^^^1 


Hearitlfl &om other oanaea, 224 


Operations for RntBract.acilntioii, ^^H 


gypUllis, 180, 33S, 333 


327 ^B 


peripheral, 225, 232 


Buution, 328 ^^^1 


recoverj from, 221, 222 


on cornea, 310 ^^M 


retrohnlbsr, 225, 232 


ciirneHl section, 311 ^^^| 


>lghtin,222 


eyelids, 294 ^^M 


Tith retinitis, 170, 225 


for foroicm. body on oornea, ^^^^| 


HettTO-rBtiniUB in inlraoranial 


310 ^H 


diwiAO, 224 


inspection of cornea in photo- ^^^1 


in kidney disease, 224 


phobia, 29» ^^H 


Kew growths, 238 


for iridecU'Uiy. 315 ^^H 


Hight-blindnass, 187, 189 


iridodosia, 314 ^^H 


Nitrate of silver, in ophthalmia. 


iridotomy, 315, 327 ^^H 


69, 70, 74, 77 


on 313 ^^1 


stsin of conjunotira, 104 


for paraeeuteais of anterior ^^^1 


In uloers of cornea, 91 


chamber, 311 ^^H 


Hode, orbital, 244 


lachrymal, 299 ^H 


Nystagmus (meid malt ottilia- 


for lachrymal abscess, 299 ^^^1 




slitting canaliculus, 299 ^^H 


volantarv or but eliyhdy under 


lachrymal stricture, 301 ^^H 


™W),293 






ptosis, 29b ^^H 


miner'a, 283 






stratiiHiiiua, 302 ^^M 




tunotumy of rectus, 303 ^^^^t 


ABLIQUE illnminatlon, 35 


irioliiasis, 206 ^^H 


readJOBtmcnt of rectus, 306 ^^^1 




Saemisch-g, 311 ^^M 


iafertof lie eamea; dwald he 


Ophthalmia, 66 ^^H 


rettricted la aae* ip/iern pas has 


«atarrbal, 71 ^^^M 


mah to lovfil/Hirt o/mruea), 89 


diphtheritic, 72 ^^^H 


Opaque nerve fibres, 172 


after exanthema, 71 ^^^H 


Operations, 294 


gonorrhceal, 76 ^^H 


for arlifiBlal pupil, 313, 314 


granular, 74 ^H 


absciMionofeje, 309 


from irritants, 72 ^^^H 




after measles, 71 ^^H 


conical ooriiea, 312 


membranous, 72 ^^^H 


divlainu of canthus, 299 


mucopurulent, 70, 71 ^^^H 




neonalornra, U7 ^^^^| 


(tntropion. organic, 286 


pblyotenalar, 85 ^^H 




purulent, 67 ^^^H 


epilation, 294 


rheumatic, 344 ^^H 


evursion of eyelid, 294 


Ursi, ^^H 


exoialon of eyeball, 308 




cataract, 161, 319, 322 


^H 


after treatmnnt, 326 




extraction, 319 


interna. 2fll ^H 


iridectomy in, 321 


Ophtijalmos(.«pe, 37, 39 (,/oot- ^^M 


needle, 327 


note), 50 (jholncte). ^H 




OphthalmuBcopiu examination, ^^^1 


B36 


^^1 


31 


^^H 




^1 







p 
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3G6 INDEX. ^^^^H 


Optio atrophy (»« Atrophy). 


Perniciona anfemln, retinitis, 341 


Bsia, 249 


Phlyctenular opbtlialniia, 85 


disk, in health, 43, 51 


ulctT, B6 


n.tnv, disi'naps, 217 


paunuB, 86 


diei'ase frmn ayphilis. 333 


Phlyctenule (a pastale or vaMe 


iiifeutumby luroor, 247 




pathoiogicnl changes, 218 


also (0 the earlg (jiapalar) <in<{ 


DBuritis (see NauritU). 


l<M (vtea-aiu-e.) staga of mA 


papilla, 43 


puiiaterj, severe fnrrai of, SS 


Optical centre of ere, 249 




Orbit, sl«owB, 128, 342 


in corneal nicer, 83, 85 (tte 


celluIitiH, 128, 352 




foreign body, 1*29 


theuopia). 


hydatid, 242 


in iritis, lfl5 


node, 244 


inkeralitis, 99, 117 


tamoriCs™ Tumor). 




wound, 241 


Physiological cup, 44 


1 


Pinguecula, 237 




Pigment, choroidal (.«r Choroid). 


t pANNDS (artensive saperjidal 


in retina, 160, IBS, 178, 189 


Plastic iritis, 332 


phlyctenular, ^6 


Polyopia (.tteing leneral hmmm oT 
fA«Hi»ieohy«:f),monocnIu-, & 


, from Braunlar Mb, 80, 81, 100 


rf,-«t),f«rfBuritiB. 


Preliminary iridectomy, 822 


Presbyopia, 378 


Papillo-retinitiB (see Nenro-reti- 


symptoms of gUncoma, 207 


nitls). 


Primary optio atrophy (»Be Atro- 


Parscentoaia, for corneal ulcer, 


pliy). 


U 




glaucoma, 213 


Prisms, action, 34 


ParalyBis at eilernsl ocular 


Progressiva optic atrophy (tea 


muaoles, 281, 291, 349 


Atrophy). 


intemal ocular mnaoles, 291 




(«« also Pupil, Cyolopli^ia, 




and Iridoplfgia) 


«^Wo/™™™), 1S4 


fifth nerve, 210, 351 


Proptosis 0»v'™"™ of esehally, 


fourth nurve (Buperior ob- 


21 


lique), 267 


in orbital disease, 61, 128, 340, 


sixth nerve (external rectus). 


241 


2S6 


Pterygium, 237 


third nerve, 288, 350, 34S {«« 


PtofliH (JaUins of the upper p.gr- 


also Ptosis). 


liit). 


facial nerve, 113, 351 


cougenital. HO 


Bynipsthutic nerve, 22, 351 


fromU'low, 123 


rheamatic, 292 


paralftic, 288, 349 


of iris (Mflridoplegia). 




ciliary uiUBolo lite Cyolople- 


point). 


gi»)- 


remnt'ou {ir.t. Fnr point). 


Pedialat puhi», 58 


Pulsation, retinal, In aortic dis- 




ease. 341 


r 


gUucoraa, 2(t2, 341 



^^^^^^^^^^^^^INDKK^^^^^^^^^^367^^^H 


Pnpil (sw also Iris, Syii™Jiin). 


Ri'linal iinnKP, size in hypMmc- ^^M 


why black, 37 


ti'opin, 1^1)3 ^^H 




in myopia. 251 ^M 


Wtcluded, 108 


Itetiriitis (He Neuro-retinltis), ^H 


ouciudud, 109 




in optin ntrophj, 228 


upo/^mliof, 184 ^H 


nturitis, 225 


hamonhagim, 183 ^H 






spinal diB«aB«, 350 


syphilitic. 179, 332 ^H 


general paralysiB of insane, 


malarial, 33(] ^^1 


360 


kad, 337 ^^1 


IrldDplcgia, 200 


renal (mv AlbnminDrlc}. ^H 


paralysis of tliird nerve, 290 


diabetic, 340 ^H 




loucocylhiemic, 340 ^^1 


Purpura, retinal liemnrrhaga. 


in pernieious anfeinia, 341 ^^| 


337 


Retro-bulbar neuritis, 225, 232 ^H 


PHrnlert ophthnlmia, 67 




Pustular ophthalmia, 85 


342,344 ^H 


Pyramidal oalnraut, 142 


Rupture of choroid, 131, 193 ^H 




eyeball, 130 ^H 




Rodent cancer, 58 ^H 


AUININE amblyopia, 339 




OAGO-GRAIN grannUtions, 75 ^H 
O Sumiiach'B opc-ratiun, 94, ^H 


IJECURBENT Tascalar nicer, 


311 ^M 


Hefraction of eye, normal, 49, 249 


SarcauiB. choroid, 245 ^^H 




iris, 247 ^H 


mant, 47, 49 


Sdemtii-, 239 ^^H 


errors of. 248 


Scarlet fever, diseases from. 334 ^^H 


Rflaps]n)(fev>-r, diapssnfrmn, 33ti 




Betina, atropliy. varieties of, 177 


75 ^M 


blowlvesa-^lfl, 44, 46, 173 






Sclerotomy, 211 ^^1 


diseases of, 170 


Scotoma (a dtfoetive or Uind pateh ^^M 




l« ihfMd ofvinMt, eaiuad hg ^^M 


h«aUh,44, 45, 170 


loailiztd opadtg iff media, dii. ^^M 


dBlKchment (separation), 131, 


«,w «//i.wfM. or aptic wrw). ^H 


177. 199 


central, 233 ^^M 


in disease of choroid, 16B 


flittering, 345 ^H 


disk, 177 


Scurvy, retinal hemorrhage, 337 ^H 


emlmlisni of, 1S4 


S<-oondary keratitis, 101 ^H 


fnnetional diseases, 189 


cataract, 143 ^^^| 


glioms, 244 


operations for cataract, 154, ^^M 


siniulated. 246 


327 ^M 


hyperiBHihesia. 124 


glauconiA. 200. 215 ^H 


hemorrhnge, 175, 184, 337 {"« 


squint, 19. 2N!I ^H 


also R«liniU9). 


Senile changes in lens, 140 ^^M 




chor(.id, 157, IM, 1G7 ^H 


IS9 


cornea, 103 ^H 




BerpiginoiiB uloer of cornea, 87 ^^H 
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Seton, 90, 92 
Short sight, 251 

Sight {see also Visual field), 
acuteness, testing, 30 
in optic neuritis, 222 
atrophy, 227 

after cataract operation, 154 
Smallpox, eye diseases, 111, 334 
Snow-blindness, 190 
Spasm of accommodation, 252 
Sparkling synchysis, 198 
Spectacles, numeration, 29 
in hypermetropia, 266 
myopia, 257, 259 
presbyopia, 280 
astigmatism, 277 
unequal eyes, 277 
prismatic, 260 
Spinal cord eye diseases, 229, 

349, 350 
Squint, (see Strabismus). 
Staphyloma (a localized protru- 
sion of any part of the sclerotic 
or cornea; not applied to swell- 
ings caused by thickening or 
tumor) . 
anterior, 117 
ciliary, 118 
posterior, 254 
Steamy cornea, 82 
Stillicidium lachrymarum^ 62 
Strabismus (squint), 19, 264, 
281, 349 (see also Paralysis), 
alternating, 265 
concomitant, 265 
convergent, 264 
divergent, 284, 285 
in hypermetropia, 264 

myopia, 252 
periodic, 2()5 
paralytic, 285 
causes of, 284 
examination for, 19 
primary, 20, 289 
secondary, 20, 289 
Stricture of nasal duct, 63 
Strumous eye diseases, 344 
Stye, 55 
Suppression of retinal image, 

231, 283 
Swollen disk, 219 



Sycosis tarsij 43 

Symblepharon (adhesion of eyelid 
to globe ; strictly adhesion between 
palpebral and ocular conjunctiva) , 
134 
Sympathetic iritis. 111 (see Sym- 
pathetic ophthalmitis) . 
Sympathetic nerve, paralysis, 
22, 351 
irritation, 121, 123, 138 
ophthalmitis or ophthalmia, 
121, 143 
Symptoms, leading, in eye dis- 
ease, 13 
Syndectomy (see Peritomy). 
Synechia (adhesion of the iris), 
anterior (iris <idherent to cornea) , 

136, 216 
causing glaucoma, 110, 216 
posterior (iris adherent to cap- 
sule of lens), 105, 108, 110 
(see Iritis and Pupil). 
Syphilis, acquired, eye diseases, 
331 
hereditary, eye diseases, 333 
optic neuritis, 180, 225, 333 
atrophy, 333 
Syphilitic choroiditis, 162, 164, 
332 
brain disease, 346 
cyclitis, 120 
iritis, 110, 331 
keratitis, 95, 332 
ocular paralysis, 292, 332 
retinitis, 179, 332 
ulcers of eyelids, 59, 332 
infiltration of eyelids, 332 
orbital disease, 243, 332 



TAY'S choroiditis, 167 
Teeth, in lamellar cataract, 

348 
in hereditary syphilis, 348 
Tension of eye, 17 
diminished, 120 
in glaucoma, 199 
iritis, 107 

paralysis of fifth, 210 
Testing acuteness of sight, 30 
Tinea tarsi, 43 
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Tolmefo nniblvopU, 233, 234, 


'ITASCIILAR Doruea (_>ee Keia.U- ^^M 
V lis, Puniiua, ITlovm). ^^M 


33S 


Toxicamaiirosia, 334. 337 






ViaioQ iaee Sight). ^^M 


74 


VtBual angln, 32 ^^M 


Transvprse upaoity of cornea, 

103 
Tranmatio ryclitis, 121 


axi« (i« aUa Optia axis), 249, ^^M 

281 ^^M 
21 ^^M 


ititiH, 111 


in glauooma, 202 ^^M 


naUr&at, 136, 149 


in optic atrophj, 227 ^^M 


TremnlonBiriB, 131 


line. 2ei ^^1 


Trephining sclerutio, 212 




Triuhiasis \irrenular arou'lh of em- 


disease of, 173, 195, 197 ^H 


tatha, tm«e of th^ rubbing 


esaminatioQ of, 47 ^^M 


agaimt tht «™«), BO 


hemorrhage, traumatio, 198 ^^M 


Tubercle of choroid, 102, 247, 


apontanoous, 198 ^^H 


343 


inHammatiiin, IHS, 198, 1S9 ^^M 


Tuberculosis, disoiue in, 342 


di:«eaH<rd in glauooma, 199 ^^H 


Tumors, 23t! 


inm/opia. 19g, 25S ^H 


oerubral, disease from, 346 


in ahoroiditiB, 1(!5, 199 ^^H 


Inlraocniar. 244 


^M 


ofuyi'lidH, 5ti. 23(i 




ofrroiitofcvebnll, 237 


VtTART, eonjuDotival, 237 ^H 
Tl marginal oflid, SC, 236 ^H 


of orbit, solid, aw 


pulsntiun, 241 


Waxy diHli, 177, 187 ^M 


1 rtiitaiKiting and nystio, 23n, 


Woolly .U«k, 221 


•zn 


WooiidRof^yiiliali, 13n 




BvUdH, 12'J 




orhil, I2!l 


lILCBRSofoornea, 84 
U ufi'j'ulida, BS 


Whoo[iing-ouugh, disH.iara from. 


33ti 


DndlBTOvarod Llindiieaa o( ouo 




efc, 14, 232 


YANTHELASMA, .^S 


TnHquul refraction iu tiu' two 


eyo9, 277 




Driemifi amaurosis, 334 


yELLOW spot, 171 
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ditions, embracing the U. S. PhDrmacopocia, hj Frank Woudbtlr?, 
H.D. iDDneneatrojallZtDa. volume. Cloth. Si SS. 



royal 12mo. Clotb. $3 21 

FOX (TILBnSY), EPITOME OF SKIN DISEASES, with Formulro 
for StuJentannd PTaotllionerB. Seeond Am. Edition, revised b; tbe 
1, $1.39. 

KACTICE OF MEDICINE. Fifth edition, tboranghlyreviiad and 
largely rewritten. In one large 8vo. vol. of lltO pages. Clotb, 
$6 60 : leather, (S 50 ; very handsome half Russia. $7. (Juir iiiutd.) 

CLINICAL MEDICINE. A SYSTEMATIC TREATISE ON 

THE DIAONOSIS AND TREATMENT OF DISEASE. Designed 
for Students and Practitinnere of Medicine. In one handiome Bra. 
vol. oFaboot 900 pages. Cloth. $1 50; leather, t5i0i ver J bandlome 
balf Russia. $0 00 {Lntrly iitntd.) 

A MANDALOF PERCUSSION AND AUSCULTATION ; of the 

Physical DiagDoBit of Diaeuea of tbe Lungs and Heart, and of Tho- 
racic Aneurism. Second edition, revised and enlarged- In oa« 
handiome Tojal ISmo. lolume. Cloth. $1 S3. 

MEDICAL ESSAYS In one neallimo. Tolumo. Cloth. (1 38. 

A PRACTICAL TREATISE ON THE PHYSICAL EXPLORA- 
TION OF THE CHEST. AND THE DIAONOSIS OF DISEASES 
AFFECTINflTHE RESPIRATORY ORQANS. Second and revised 
edition. One 8vo, vol. of 6BS pages. Cloth, $4 SO. 

A PRACTICALTREATISK ON THE DIAGNOSIS AND TREAT- 
MENT OF DISEASES OF THE HEART. Second idition, enlarged. 
In one neat Sva. vol. of over &00 pages, $4 00. 

ON PHTHISIS: ITS MORBID ANATOMY, ETIOLOGY, itp., 

iaaserieaofCliniaalLeotuie). A new work. In one handsome Svo. 
volume. Cloth, t3 &0. 

TlOWirE8(OEOBOE). A MANUAL OF ELEMENTARY CHEMISTRY. 

X A new American, from tbe enlarged EogliBh editiou. In one royal 
ISmo. vol. of over lODI) pages, with 177 iilnitrations, and one ool- 
orad plate. Cloth, %1 lb ; leather. $3 IS. iJutl iiiued.) 

FQLLEB (HENEY). ON DISEASES OP THE LUNGS AND AIB 
PASSAGES. Their Pathology, Pbyticnl Diagnosis. Symptoms, and 
Treatment. From tbe second English edition. In on* Bra. Tul. 
af about iOO pages. Cloth, |3 M, 
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HKNBY C. LKA'S SON & CO.'S PCBLICATI0N3. 

LLOVAY (BOBEST). A MANUAL OF QUALITATIVE ANAL- 
YSIS. In une 12nio. vol. 
LHOE IGOTTLIEB), ATLAS OF PATIIOLOQICAL HIBTOLOST, 
- id by Juaeph LeUj, M.D., Professor of Anotomj in the 
Univemitj of PennsjWnnift, 4c. In one vol. iinperiiil qoarlo, with 
320 coiiperpUts Ggurei. pEuin and oolored. Cloth, $i. 

GKEBN (T. HERBT). AN INTRODUCTION TO PATHOLOGY AH D 
MORBID ANATOMY. Fourth Amur., from [he fiflli Lond. Ed. 
In one hnndsome 8vu. vul., wilh numtroui illait. Clutfa, 12 2i. 
iNaw r^Jy.) 

eBAT (HEHBY). ANATOMY, DESCRIPTIVE AND BURQIOAL. 
A nsw Amerioiin.froui ths eighth and enlarged London edition. To 
whieh iaadded Uolden'e --Landmark a, Medienland SaTeionl," wilh 
KdditiDnn by W, W. Keen, M.D. Inane large imperial Bvo. vol. of 
neurl; 1000 pages, nith 522 Inrgennd elabDrateengravingF on wood. 
CI.,1B; leB.,t7i very handBome hairHiuela, ST iO. [Juit wiitd.i 

GBEENE'S (WILLIAH H). A UAMDAL OF MEDICAL CBEMIS- 
TKY. For the Uae of StudentB. Baaed apoa Bovrmao'i Uedloal 
OhemiiCry. In one roya! i2EDo. vol. at 312 pagBt, wilh 72 lUnitn- 
tioDi. Cloth, SI T5. iJuUdisued.) 

GEIFFITH (EOBEET E.) A UNIVERSAL FORMULARY, COR- 
TAININfl THE METHODS OF PREPARING AND ADMINISTER- 
INOOFFICINAL ANDOTUERMEDICINES. Third und Enlarged 
Edition. Edited by John M. Maiich. In on. lurge SvD. vol. ofaUO 
pages, double Dolumna. Clolb, $4 &0; leather, fS 50. 
nSOSB (SAMDEL D.) A SYSTEM OFSURQBRY. PATHOLOGICAL, 
Cr DIAGKOSTIC, THERAPEUTIC, AND OPERATIVE. IlIuBUttod 
b; 1403 engraving!). Fifth edition, reriaed and improved. In l«o 
large imperial Bvo. vols, of over 2200 pages. Btrungly bound in 
leather, raiaed bandi, $15; very bandaume half Ruatia, tlB- 

QBOSB (SAKBEL D.) A PRACTICAL TREATISE ON THE DtS- 
eaaea, Injqriel, aad Mai formal ions of the Uriaury Bladder, [h« Proa- 
tate Gland, and the Urethra. Third Edition, thoioagbly Reviaed 
KDd CaDdeneDd, by Samael W. Qroaa, U.D. Id one bandaome 
octavo vnlumo, with nhont 200 illua. Cloth. $4 50. {Laldyiuucd.) 

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE 

AIR PASSAGES. Inone Bvo, vol. or4AS pagea. Cloth. $2 lb. 

GBOBS fSAMDBL W,) ON IMPOTENOY AND STERILITY. In 
ono handsoiEO Bvo. vol., with illnit. Cloth, SI oO. {Now ready.) 
QIBSON'B INSTITUTES AND P RACTICB OP SURGBBY. In two Bvo. 
vols, of about 1000 pagea. leather, SO 50. 
HAMILTON {ALLAN HoLANE). NERVOUS DISEASES, THEIB 
DESCRIPTION AND TREATMENT, tn one handsome Svo vol 
of about SoO pages, with many illuatrationa. New ed'n preparing. 



.8l2mo.vol- New ed'n preparing. 

i MEDICAL SCIENCES. Comprising 
ol ogy, Chemiatry, Materia Medictt, Prac- 

royal 12nio. volume of iver 1000 pages, with 477 iilnatratioOB. 

Strongly boand In leather, $5 00 ; cloth, t* 25. 
A HANDBOOK OP ANATOMY AND PHYSIOLOGY. In one 

Beat royal 12nia. vulume. with many 1 1 1 UEtrationt . Cloth, f I lb. 
-EATH (CHRISTOPHER). PRACTICAL ANATOMY ; A MANUAL 
■ OP DISSECTIONS, With additions, by W. W. Keon, M, D. In I i 
■Ith 247 illuatrationa. Cloth, $3 50; leather. {1. _ 



HENRY C. LEA'S SON & CO.'S PUBLICATIONS. 



[TABEB8H0N |B. 0.) ON THE DISEASES OP THE ABDOMEN.- 

SvD. TDlume of over 6(1(1 pigen, witb ill ustrnti oris. Clath, 13.50. 
(Juiliuuid.) 

aOLMES (TIMOTHY). SURGERY, ITS PRINCIPLES AND PRAC- 
TICE. InoaehuDdaumeSvu.TolumBonOODpagcs, irilb4ll illoi 
(rations. Clalh, S6 ; leather, nith raised bacdB, $T ; vet} bandsome 
half BusBlu. t^ iC 

aAHILTON (FRANK H.) A PRACTICAL TREATISE ON FRAG. 
TURBS AND DISLOCATIONS, aiith aditioD, thorunglily revieed. 
In one handsome 8io. vot. of 910 pnges, with 3&2 illuBtmtioDs, 
er, $e SD; very handaome LnirBusaia, $7. (JuK 
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HOLDES (LDTHER). LANDMARKS, MEDICAL AND SURGICAL. 
From Ihe Third English Bdilioa. With addition!, bj W. W. Keen, 
M.D. In one rnjul iStno. *ol. of llSpp. Cloth, |l. {JatCready.) 

HUDSON (A.) LECTDHES ON THE 8T0D1C OF FEVER. 1 yoI. 
Sto., 316 pogoa. Cloth. t2 50. 
aODOB (HBOH L.) ON DISEASES PECULIAR TO WOMEN, IN- 
CLODING DISPLACEMENTS OF THE UTERUS. Second and 
recised edition. In one 8vo. colume. Cloth, (4 50. 

THE PRINCIPLES AND PRACTICE OF OBSTETRICS. Illua- 

traled with large lithogrnphio plates Dontaining 159 Ggarea from 

<to. Tol. ofSSOdoubl'e^joluranod pp. Strongly bound in oloth,|H. 

EOLL&NS (SIR HENBT). MEDICAL NOTES AND REFLECTIONS. 
From the third English edition. In one Bvo. vol. of about SOO pages. 
Cloth, £3 50. 

HUGHES. SCRIPTURE QEOflRAPHT AND HISTORY, with 12 
oolored maps. In 1 vol. 12mo. Cloth, tl. 
gOBNER (WILLIAM E.) SPECIAL ANATOMY AND HISTOLOOY, 

lUOO pagen, cuDtaining 300 wood-cute. Cloth, SB. 

HILL (BERKELEY). SYPHILIS AND LOCAL CONTAGIOUS DIS- 
ORDERS. In DUB avo. volume or467 pages. Clotb, $3 25. 
CTILLIEB (THOMAS). HAND-BOOK OF SKIN DISEASES. Seennd 
■->■ Edition. In one neat royail2iuo. Tolume of abouC30U pp., with two 
platea. Clolb, tZ 25 

HALL (MBS. H.) LIVES OP THE QUEENS OF ENGLAND BEFORE 
THE NORMAN CONQUEST. In one hindsoma Bvo. vol. Cloth, 
t2 25; eriuisonoluCh, S2i0) balfmorocco. 83. 
□"OLMES (TIMOTHY.) SYSTEM OF BURQERY. From the last Eng- 

aod edited by J. H. Pnokard. M.D. In three very haodsoms Bvo. Tola! 
of about 3000 donble-ealumned pp.. with 13 plates, and numaroui 
■ inding, 
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JONES (C. HARDFIELS). CLINICAL OBSKRVa'TIONS i 
TIOKAL NERVOUS DISOHDEHS. Second American Edition. In 
one Bvo. vol. of 343 pagea. Clotb, <3 25. 
ITEATIMO (JOHN H.) TUG CARE OF INFANTS. In one imnll 
^* Umo. vol. Cloth, tl. (Novrimii/.) 

KSAPP (7.) TECHNOLOGY. OR CUBMISTRY APPLIED TO THE 
ARTS AND TO MANUFACTURES! "'lib Ainerioan additiona, by 
Frof. WrUUrB. Johnauii. Id two 8vo. vul(.,vriLb 500ill. Oloih.$U. 
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8 HRNRY C. LEA'fi SON & CO.'S PUBLICATIONS. 

LAURENCE (J. Z.) AND MOON {EOBEHT C) A niSDY-BOOK 
OF OPHTHALMIC SOROERY. Btfcond edition, revised by Mr. 
Laurence. With numerous illus. In one 8»o. vol. Cloth, 12 76. 
T EE IHENBT) ON SYPIIILIG. In one 8vo. val. Clotb, $2 26. 

LEA(HENB7C.) BOPEBSTITION AND FORCE ( ESSAYS ON THE 
WAGEE OP LAW, THE WAGER OP BATTLE, THE ORI-EAL, 
AND TORTURE. Third edition, (taorougfalv reTited and anlurged. 
Id one handsome royal I2ma. tot. Clotb. 1 2 60. 

STUDIES IH CHURCH HISTORY. The Rise of the Teinporsl 

Power— Benefit of Clergj^EicominunioiLtiDn. In one bHndBome 
l2mo. Tol. of S15 pp. Cloth, (2 ^b. 

AN HISTORICAL SKETCH OF SACERDOTAL CELIBACY 

IN THE CHRISTIAN CHURCH. In one handBome octavo volame 
of 0OZ pages. C]»th, {3 76. 

LA ROCHE (K.) YELLOW PEVER. In two Bvo. vols, of nearly 1600 
pages. Cloth, S7. 

PNEUMONIA. In oubSvo, vol.of 500pag«i. Cloth, »3. 

LEISHHAN (WILLIAU). A SYSTEM OP MIDWIFERY. Inclod- 
ing the DiBsosea of Prtpnaney and the PuBrpernl SUta. Third 
Amerioan. from the Third EngliEh Editioa. With additloas, by 
J. S. Parry, U.O. In one very handBDine Sto. toI. of nearly SOU 
pages and over 21)1) illuBtrationa. Cloth, (1 b^ -, leather, %b 60,- 
very handsome half Russin, E6. {.Lately itixeil.) 

LEHHANH (C. G,) PHYSIOLOGICAL CHEMISTRY. TraaslatBd by 
George F. Day, M. D. With plates, and nearly 200 illustrutioDB. 
In two large 8vo. vols., oontainiag 1200 pnges. Cloth, t6. 

A MANUAL OP CHEMICAL PHYSIOLOGY. In one very 

bandsome 8vo. vol. of 336 pages. Cloth, {2 25. 

LAWBOS IBEOHGE). INJURIES OF THE EYE, ORBIT, AND BYE- 
LfDS, Hith aboDt IDO illuatrationa. From the la^t Eoglish edition. 
In one handsome Bvo. vol. Cloth, fi 60. 

LUDLOW (J. L.) A MANUAL OP EXAMINATIONS UPON ANA- 
TOMY, PHYSIOLOGY. SOBGBItY. PRACTICE OP MEDICINE. 
OBSTETRICS, MATERIA MBDICA, CHEMISTRY. PHARMACY, 
AND THERAPEUTICS. To which is added a Medical FormQlary. 
Third edition. In one royal l2mo. voL of over 800 pages. Cloth. 
ta26; leather. t3 76. 
T YHCH (W. t.)_ A NARRATIVE OP TilB UNITED STATES EX- 

ar). 
Same Wor 

LYONS (EOBERt D.) A TREATISE ON FEVER. In una neat flvo. 
vol. of 302 pages. Cloth. tZ 26. 

M4IBCH (JOHN M.| A MANUAL OP ORGANIC MATERIA MBD- 
ICA. In one handsome l2nio. vol.. with many illus. {PrepanHg.t 
MITCHELL (S. WEIR). OK NERVOUS DISEASES, ESPEUIALLY 
IN WOMEN. In one handsome l3mo. volume, vrlth flia Hlbo- 
graphio plaUs. Cloth, tl 76. {JvH Uiuid.) 

M1LLEB(JAHE8). PRINCIPLES OF SURGERY. Fourth A meriaan 
from Che third Edinburgh edition. In one large 8va. vol, of TOO 
pages, with 240 iHnetrations, Cloth. $3 76. 

THE PRACTICE OP SURGERY. Fourlh American, from tha 

lost Edinburgh edition. In one large 8vo. vol. of 700 pages, with 
364 illustralious. Cloth. 13 76. 

MOHTeOMERY (W. F.) AN EXPOSITION OF THE SIGNS ABO 
SYMPTOMS OP PREGNANCY. Prom the second English editloft—- 
In one handsome flvo. Tol. of nearly 6(10 pages. Cloth, t^ 7fi. 



PEDITION TO THE DEAD SEA AND RIVER JORDAN. 
beautifulplitenand two maps. C 



pa. Cloth, $3. 



HENRY C. LKA'S BON & CO.'B PUBLICATIONS. 

: Inolnditig tbclr Dafini- 
Horbid AnBtom;, and 

_ il I'raelltionera, In <ina 

12D1D. vol. of oier SOO pageg. with lUuBttulioai. Cloth, )t lb. 
(y.,«. ■«««/) 

MEI0S (CHAS B.) ON THE NATURE, SIGNS, ANDTREATMENT 
OF CUILDBED FBVEK. In onsa.o.vol. otSBSpngea, Clntb, $2. 
MnLLEH (J.) PRINCIPLES OF PUTSICS AND METEOROLOGY. 
In one Urge 8cd. vol. oith GEO waod-cntj, nitil two DoloTed plUe«. 
Cloth, $4 SO. 

MADFABLAND'B TURKEY AND ITS DBBTINY, In S yols. rojal 
12aio. Cloth, $2, 



I THE VARIOUS BRANCHF.S OF MEDICAL SCIENCE. In one 

hikndEome ISmo. vol. of about 101)0 pages, Kith 371 vaod-ouU. 

Cloth, <4 ; iBUtber, raised bundg, $4 lb. 

-VTETTLESHIP'S MANUAL OF OPHTHALMIC MEDICINE. Id 

" one rojal I2idd. vol. of uier 350 pp., with 3S illuatratione. Oloth, 

$2. IJiiil iiiued.) 

A TREATISE ON TUE SCIEKCB AND PRAC- 

Thlrd Amerisim Edition, revitrsd b} ths 

Idttiooa. b; R. P. Harris, M.D. In one 

about 70D pages, Kith nenrif 200 lllustrn- 

0th,|4i leather, $bi vsr; handBome half 

A TREATISE ON THE FUNCTION OP DIGESTION, 

>ERS AND THEIR TREATMENT. From the leeond 

Londmed. In one 8vo. vol. of 24fipp. Cloth,t2. 

DABBISBfilDWABD). A TREATISE ON PHARMACY. With man; 

->- ForiQuIviLndPrescriptiDne. Fourtbeditiou. Bnlargedandtboroughl; 

reviled bj Thomaa S. WieRftnd. In one han.lBome 8vD. vol. of ATT 

DBgeB, wttb2g0tllaB. Cloth, t& 50; leuthar, tfl GO ; ver; handsome 



one baodsume octavo volume of T80 pages, with 316 
illustrationa. Cloth, »3 75. 
pOLSZEY'B MEMOIRS OP AN HUNGARIAN LADY. In one aent 
■■■ rojal 12mo. vol. Cluth, $1. 

PABBT-S HUNQARY AND TRANSYLVANIA. In two rojalHrno. 
Tula. Cloth, $2. 
TIETSOLBS (J. KOSSEII). A SYSTEM OF MEDICINE, with Notes 
*" and Addiliona. hy Ukhiit Hihtshuiiki, M.D. In three large 8vo. 
vols., oontnining over 3000 ol.uelj printed douhle-ooiumned pngea, 
wilb many il lustration a. Bold oulj by aubsoription. Pet vol., in 
oloth, (5: in leather, tfl; verj handsome half Russia, tfl 66. IJuil 
rnuly.) For sale by eobsoriplion only. 

KEUSBH (IRA). TUE PRINCIPLES OF CHEMISTRY. In one 
haadaome 12mo, vol. Clutb, SI GO. 

PRACTICAL TREATISE ON URINARY 
iS. Third American, from the third re- 
nd vDlurged London edition. With numerous illuslrntinDa 
ilored plate. In one Terr bandsgma 8vo. vol. of aver BOO 
Cloth, %i. 
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■'••f'^.kll Um» t.^l . wlthllluilrktlglii. Clotti.tl. [' - 'i i i '] 
\»t'MlkrK« iCDWAKD ALBUII . A C0UK8E OP PRACTICAL BIS- 

KV:>h*H.l..w.n.'Ut,.v.>l Wllliuiiujlllutl. CloUi.»l. 

SaiTH ,HKH11T R l AND HOU(KB(WILLUMZ.) A3AT0MICAI. 
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lUlDrCTION TO THB STCDT 
'U'lNK. lu uui I2ma. vat. Cloth, tl la- 
Til KW AUSTIN U DIEBASESOFCBILJ)! 
lun. •n1ii.r|*il. InonaSvo. toI. Clulb, fS 
lUNIIAUlNt) AND OTHER OPEBATIOl 



S1llTM,H!irAl!K|. 
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SAHWlirT (»,W,1 
OP WINllK RUHltKltY 

"« MUlUiii SMutrj In una hftndiioRi* rojal 12niu. toI. of naarir 
iVV fttn. ollh l«4 »u.Hl«Dt«. Clalh, #1 I&. 

SMITN <J LXWIS). A THBATtSK ON TUB DISEASES OF IN- 
KaNOV and lMlll.l»lllOn. riftbKdIliun.rsviiediiDdeDUrgeil. 
Ill »iii Utgo Htu. tiiluia* of tin lit pngaa, wUb il]aatii.tioiii. 
(AW r«J, ) 

SNAKfXY iWILUAMt AND QUAIir (JONES AND BICHASD). 
IM'MAN ANATOMY. With ikiWi and additinns b; Job. Laid;. 
M I' , I'r.'f lit Aimtiiiiiji In tb» Uiilviriily of PenufylTanii. In two 
Ura>'H<i> i.>l>.>irftbuHll3UU|jisr». wllbillllluiitriitlonii. Clotb. $B. 

SOHMITt AND tUHFT-a OLABSIOAL 8SBIEB. In royAl ISmo. 
I'miNKI.U NKIMTIS I.IHBB DR KSCELLENTIBUS DOCIBCS 
HUM KKNTIDM, Ol'M VITI8 CATONIS ET ATTICI. 
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0. ll. HA1.UIST11 UK liKLLO CATILINAUIO BT JUGIIRTHISO- 

WUbnutBt. iu»)i.Aii, I'rlocltlolath.flUornti; hairboimd, 70 egota- 
Q. CURTII llUrn UK OBSTIS ALKXANDRI MAONI LIBRI viu. 

WIthDUl*). ump, Ao. I'rlDolniilolb.BDoeiitii balf bound. SUcenU. 
r. VIKUILII MAK0NI8 OAKMtNA OMNIA. Piioe ia cloth, 8S 

oonti; biilfbouuil.tl. 
ADVANCKD LATIN KXEECISES, WITH SELECTIONS FOR 

KKADINa, K«visad. CIntb.priOf flOontt; bBirboDnd,70oentG. 

SKBY IPBEDEBIC C.) OPERATIVE SURdERY. In one 8yo. «ul. 
ofovar U&D pagea. witb abool 100 wiodiuls. Cloth, f 3 25. 

SLADB (0. L,l DIPHTHERIA ; ITS NATURE AND TREATMENT. 
Eaound adilltia. In oue nsal royal limo, Tul. Cloth, i 1 3b. 
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Ulngtratinni. Cloth, $6 76; lesther, \ 
RiiBBia, %8 25. (Juu itiutd.) 
QHALL BOOKS ON GREAT SUBIECTB. 



Cloth, SI 50. 
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ons Deal 8to. vol., vilh 679 illustrationB. 
OTOEES (W.) LECTURES ON FEVER. I 

-TL . 

THE VIII. AND OF HIS MOTHER. 

Extra clotb, 91; bluok oloth, 90 cente. 
MEMOIRS OF BLIZABETD, SECOND QDEEN REGNANT OP 

ENQCAND ANDIRELAND. InonicionnooUvo vol. Extraaloth, 

tl4D, black cluth, II 30. 

TiSKKR (THOMAS HAWKEB). A MANUAL OF CLINICAL MEDI- 
CINE AND PHYSICAL DIAGNOSIS. Third Amerioan from the 
seaond revised English edition. Edited bj Tilbury Fni, M. D. In 
one bandaomelZmo. volume of 36H pp. Cloth, El SO. 

ON THE SIGNS AND DISEASES OF PREGNANCY. Prom 

the aeonnd English edition. With four colored plntei and nnmerouB 
illusIrntiDDi on Rood. In one rol. 8<o. of about SOO pngei. Cloth, 
84 25. 



TAYLOR (ALFRED 8.) MEDICAL JURISPRUDENCE. EighlhAmer. 
icnn edition, reyised bj the author. Edited by John J. Reese, 



DBlher, tO; 
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PRINCIPLES AND PRACTICE OF MEDICAL JURISPRU- 
DENCE. From tbe Beoond English Edition. In two large (jco. 
?oli. Cloth, $10; Ieather.t12. 

ON POISONS IN RELATION TO MEDICINE AND MEDICAL 

JURISPRUDBNCE. Third AtnericBU from the Third I 
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L PRACTICAL TREATISE ON THE 
DISEASES OF FEMALES. Fifth edition, thorough); reiiiied and 
rewritten. In one Urge snd handsome octavo volume of 886 
with 2«I1 illuitrulioni. Cloth, 15 ; leatbfr, SB ; rerj handsome half 
Riuiia, SB 50. {JhiI iHued.) 
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12 HKNRY C. LEA'S HON & CO.'S PIHiLICATIOira. 

TODD (ROBERT BXXTLET}. CLINICAL LECTCRBS ON CERTAIH 
ACL'TE DISEASES. iDoncTdl. Kio. ofalO pp., elolh. $g JB. 
TBOHFSOK (BIS REMST). THE PATHOLOGY AND TREATUEST 
OFSTRICTUREOFTHE URETHRA AND URINARY PiSTCLa. 
From the thicd EniFliab ndiUoD. Iq od» 8to. toI. of 35U pp., with 
ilLuxtrBtmni. Cloth. fS SO. 
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